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Illinois Environmental Protection Agency • P. O. Box 19276, Springfield, IL 62794-9276 

217/782-6761 ^ 

Refer to: 1190500002 — Madison County 
Hartford/Clark Oil and Refining 
ILD041889023 
Compliance File 

COMPLIANCE INQUIRY LETTER 

Certified # 

February 21, 1989 

Clark Oil and Refining 
Attn: Richard Thomas, Environmental Engineer 
Post Office Box 7 
Hartford, Illinois 62048 

Dear Mr. Thomas: 

The purpose of this letter is to address the status of the above-referenced 
facility in relation to the requirements of 35 111: Admi Code Part(s) 722 and 
725 and to inquire as to your position with respect to the apparent violations 
identified in Attachment A and your plans to correct these apparent 
violations: The Agency's findings of apparent non-compliance in Attachment A 
are based on an inspection completed on February 2, 1989: For your 
convenience a copy of the inspection report is enclosed with this letter. 

Please submit in writing, within fifteen (15) calendar days of the date of 
this letter, the reasons for the identified violations, a description of the 
steps which have been taken to correct the violations and a schedule, 
including dates, by which each violation will be resolved: The written 
response, and two copies of all documents submitted in reply to this letter, 
should be sent to the following: 

Angela Aye Tin, Manager 
Technical Compliance Unit 
Compliance Section 
Illinois Environmental Protection Agency 
Division of Land Pollution Control 
2200 Churchill Road 
Post Office Box 19276 
Springfield, Illinois 62794-9276 
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Further, take notice that non-compliance with the requirements of the Illinois, 
Environmental Protection Act and rules and regulations adopted thereunder may 
be the subject of eriforcement action pursuant to either the Illinois 
Environmental Protection Act; 111 I Reyi Stat;. Chi 111 1/2, Sec. 1001 et seg. 
or the federal Resource Conservation and Recovery Act (RCRA), 42 U.S.C. Sec. 
6901 et seg. 

If you have any questions regarding the above, please contact Mike Grant at 
618/346-5120: 

Sincerely, 

Angela Aye Tin, Manager 
Technical Compliance Unit 
Compliance Section 
Division of Land Pollution Control 

AAT:MG:CLN:rd0657k/8-9 

cc: Division File , 
Collinsville Region 
Bruce Carlson 
Chris Nifong 



Illinois Environmental Protection Agency • P. O. Box 19276. Springfield, IL 62794-9276 

Attachment A 

Pursuant to 35 111: Adm. Code 722.134(a), except as provided-in subsections 
(d)^ .tf^v-ifttagenera'tor•ffl^accansul^-te- hazardous-waste on-site for .90 • 
days or less without a permit or without having interim status provided that: 

1. The waste is placed in containers and the generator complies with 35 
111. Admi Code 725. Subpart I or the waste is placed in tanks and the 
generator complies with 35 111. Adm. Code 725. Subpart J except 35 
111. Adm; Code 725.297(c) and 725.300; In addition, such a generator 

V is exempt from all the requirements in 35 111. Adm. Code 725. 
Subparts G and H, except for 35 111. Adm. Code 725.211 and 725.214; 

2. The date upon which each period of accumulation begins is clearly 
marked and visible for inspection on each container; 

3. While being accumulated on-site, each container and tank is labeled 
or marked clearly with the words, "Hazardous Waste", and 

4. The generator complies with the requirements for owners or Operators 
in 35 111; Adm; Code 725 Subparts C (Preparedness and Prevention) and 
D (Contingency Plan and Emgergency Procedures) and with 35 111. Adm. 
Code 725.116 (Personnel Training); 

You are in apparent violation of 35 111; Adm; Code 722;134(a) in that item(s) 
1 and 3 above was/were not complied with; 

Specifically, the requirements of item 1 and/or 4 above (listed by regulation) 
which were not complied with, as well as the deficiencies observed, are: 

A. Pursuant to 35 111; Adm. Code 725.293(a), in order to prevent the release 
of hazardous waste or hazardous constituents to the environment, secondary 
containment that meets the requirements of this Section must be provided 
(except as provided in subsections (f) and (g)). 

1. For all new tank systems or components, prior to their being put into 
service; 

2; For all existing tanks used to store or treat USEPA Hazardous Waste 
Numbers F020, F021, F022, F023, F026 and F027, as defined in 35 ill. 
Adm. Code 721.131 ̂  within two years after January 12, 1987; 

3. For those existing tank systems of known and documentable age, within 
two years after January 12, 1987, or when the tank systems have 
reached 15 years of age, whichever come later; 

4; For those existing tank systems for which the age cannot be 
documented, within eight years of January 12, 1987; but if the age of 
the facility is greater than seven years, secondary containment must 
be provided by the time the facility reaches 15 years of age or 
within two years of January 12, 1987, whichever comes later; and 
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5. For tank systems that store or treat materials that become hazardous 
„.-.;^.,.-waste.s^ubsequeftt -to, January,...l-2, 1987, within the tlme£l.nteryAl-S(. 

, required in subsections (a)(1) through (a)(4), except that the date 
that a material becomes a hazardous waste must be used in place of 
January 12, 1987. 

You are in apparent violation of 35 111. Adml Code 725i293(a) for the 
following reason(s): As listed in item 4 above, secondary containment for 
Tank 10-2 was required to be installed by January 12, 1989, this 
containment has not been provided. 

B. Pursuant to 35 111; Adml Code 725.296, a tank system or secondary 
containment system from which there has been a leak or spill, or which is 
unfit for use, must be removed from service immediately. The owner or 
operator shall satisfy the following requirements: 

al Cease using; prevent flow or addition of wastesl The owner or 
operator shall immediately stop the flow of hazardous waste into the 
tank system or secondary containment system and inspect the system to 
determine the cause of the release; 

b: Removal of waste from tank system or secondary containment system. 

i; If the release was from the tank system, the owner or operator 
^ shall, within 24 hours after detection of the leak, remove as 

much of the waste as is necessary to prevent further release of 
hazardous waste to the environment and to allow inspection and 
repair of the tank system to be performed. 

2. If the release was to a secondary containment system, all 
released materials must be removed within 24 hours to prevent 
harm to human health and the environment; 

c; Containment of visible releases to the environment. The owner or 
operator shall immediately conduct a visual inspection of the release 
and, based upon that inspection: 

r. Prevent further migration of the leak or spill to soils or 
surface water; and 

2. Remove, and properly dispose of, any visible contamination of 
the soil or surface water. 

You are in apparent violation of 35 111. Adm; Code 725;296 for the 
following reason(s): Visible contamination was observed within the 
earthen containment system for Tank 10-2, however the requirements of this 
Section have not been implemented, specifically the requirement of item 
C.2. listed above. 

MG:rd0657k/10-ll 
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1190500002 - Madison County RECEIVED 
Hartford/Clark Oil and Refining 
ILD041889023 FEB H T.q89 

Remarks 
IEPA-DLPC 

CTa^r^'Oil- and Rei^'frrng-^^^ 60,000 barrels of crude per 
•day. The facility no longer produces leaded gasoline and all leaded gasoline 
has been removed from the facility. Per Mr. Thomas, during tank clean-outs, 
the sludge generated was tested for lead. If lead was detected, the waste was 
handled as K052. The last shipment of K052 was April 19,.1988. During our 
inspection, there was no K052 on-site. Other listed refinery wastes generated 
are OAF float - K048, Slop Oil Emulsion solids - K049, Heat Exchanger bundle 
Gleaning sludge - K050, and API Separator Sludge - K051. 

The K050 wastestream is only generated during turnaround on the heat 
exchangers. Turnaround refers to the process of shutting down a unit or 
process to provide necessary repairs and maintenance. This sludge is treated 
in the facility's on-site wastewater treatment permit. The K048, K049 and 
K051 wastestreams are reused to produce petroleum coke. These wastes are 
pumped to Tank 10-2 for temporary storage prior to being pumped to the Coker 
units. As a result. Tank 10-2 is classified as a storage tank. However, , 
because the facility generated the waste and does not store the waste for 
greater than 90 days, a RCRA permit is not required. Not all -K051 is reused 
in this manner. During turnaround, the heavier K051 sludge which settles to 
the bottom of the separator is removed and packaged for shipment off-site. 
This last shipment of the heavier sludge was shipped on January 3, 1989. 

Other wastes are generated during periods of turnaround. The only other 
wastes generated routinely are the spent catalyst and wastewater treatment 
sludge. Both of these wastes are non-hazardous. The spent catalyst is 
shipped to GSX-Barton (SW Permit #841332) and the wastewater treatment sludge 
is shipped to Peoria Disposal Company (SW Permit #941676). 

The facility's paperwork was reviewed and no deficiencies were observed in 
conjunction with the Part 722 requirements. The deficiencies observed are 
related to Tank 10-2 and the regulations set forth in Subpart J of Section 
725, pursuant to 722.134(a)(1). Per Mr. Thomas, the tank is approximately 50 
years old. Containment is provided, however it consists only of earthen 
berms. Secondary containment meeting the requirements set forth in Section 
725.293 has not been provided for Tank 10^2. Secondary Containment was 
required for this tank by January 12, 1989 pursuant to Section 725.293(a)(4). 
Not only is the required secondary containment not provided, but significant 
visual contamination was observed within the earthen berm of Tank 10-2. ^Where 
tank systems have had leaks or spills, the facility should immediately 
discontinue use of the tank system and implement the requirements of Section 
725.296. It appears the spillage observed is years of accumulation of waste 
drippage and spillage. Also the tank is not labelled with the words 
"hazardous waste" as required by 722.134(a)(3). As a result, apparent 
violations of Section 722.134(a)(l&3) were observed. 

The specific requirements of 722.134(a)(1) being alleged are 725.293 and 
725.296. 

MDG:jlr/G309L 
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Illinois Environmental Protection Agency • P.O. Box 19276, Springfield, IL 62794-9276 

217/782-6762 

Refer to: 1190500002 - Madison County 
- - • HartfordV-G'iaTk Oii and'Ref i ning" • 

ILD041889023 
Compliance File 

September 27. 1989 

Clark Oi1 and Refining 
Attn: Richard Thomas, Environmental Engineer 
Post Office Box 7 
Hartford, Illinois 62048 

Dear Mr. Thomas: 

On September 14, 1989 your facility was inspected by Mike Grant of the 
Illinois Environmental Protection Agency. The purpose of this follow-up 
inspection was to determine your facility's compliance status.with respect to 
the apparent violations cited in the February 21, 1989 Compliance Inquiry 
Letter. During the inspection it was determined that the apparent violations 
of Section(s) 722.134(a) were satisfactorily resolved. 

If you.have any questions, please contact Mike Grant at 618/346-5120. 

Sincerely, 

Angela Aye Tin, Manager 
Technical Compliance Unit 
Cqmpliance Section 
Division of Land Pollution Control 

AAT:MG:CLN:sap/3320k,71 

cc: Division File 
Collinsville Region 
Bruce Carlson 
Chris Nifong 
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1191150002 
Madison County 
Clark Oil & Refining 
ILD041889023 

: .REMARKS 

Follow-up inspections were conducted at the subject facility on June 15, 1989 
and September 14, 1989. The purpose of the June 15, 1989 inspection was to 
observe the closure activities occurring on Tank 10-2. The purpose of the 
September 14, 1989 inspection was to ensure all the closure activities had 
been completed. It was determined by Clark that closure of Tank 10-2 was 
required in order for them to comply with the apparent violations of Section 
722.134(a)(1) identified during the February 2, 1989 ISS inspection. 
Specifically, apparent violations of Section 725.293(a)(4) - Secondary 
containment for Tank 10-2 had not been provided by January 12, 1989 and 
Section 725.296 - Visual contamination was observed within the earthen berm of 
Tank 10-2. It was determined by Clark to remove and close Tank 10-2 and 
install a recovery'system at the Coking Unit. 

During the June 15, 1989 inspection. Tracker, subcontractor for Chemical Waste 
Management (CWM), was operating a filter press adjacent to Tank 10-2. The 
tank had been removed down to several feet above the waste level. 
Approximately 300 tons of waste/contaminated soil had been excavated within 
the tank farm and was shipped to CWM's landfill in Emelle, Alabama. Also, the 
foundation for the recovery system at the Coker Unit had been poured. Tracker 
started fixating the waste on June 12, 1989. A progress report received from 
Clark on July 20, 1989 (attached) indicated that it was decided by CWM that 
this operation was not being effective and Tracker was removed from the job. 
The remaining sludge was solidified by CWM and shipped to the Emelle 
facility. A total of 297 tons was shipped from the tank clean-out and 409 
tons of waste/soil from within the earthen berm. The remaining soil within 
the berm was then treated with microbes. Two applications of microbes were 
used. 

During the September 14, 1989 inspection, the former tank storage area was 
observed. Also observed was the new recycling system. The new system has yet 
to be completed. All API oil was being accumulated in Tank 4, which is part 
of the facility's NPDES permitted wastewater treatment plant. One load of API 
sludge was shipped to Heritage Environmental Service on May 19, 1989 and the 
oil has been trucked for use in the Coking Unit. 

As a result of these follow-up inspections, the apparent violations of Section 
722.134(a)(1) are considered resolved. 

MDG:cas/0404L 
Attachment 



Mr. Mike Grant - 2 - July 18, 1989 

7/18/89: Second treatment of soil, this time with microbes followed by 
fertilizer within a few days. 

8/89: Second dosage of fertilizer is applied to area. 

9/89: Treatment of tank farm area completed. 

If you have any questions about this schedule or any part of the cleanup, 
please call me at (618) 254-7301. 

Sincerely, 

Richard Thomas 
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CLARK OIL & REFINING CORPORATION 
Wood River Refinery 
P.O. Box 7 
Hartford, Illinois 62048 

July 18, 1989 

-o 

Mr. Mike Grant 
Illinois Environmental Protection Agency 
2009 Mall Street 
Collinsville, XL 62234 

Dear Mr. Grant: 

In response to our recent telephone conversation, the following is an 
outline of dates and progress in the cleanup and removal of tank 10-2. 
Not included in this outline are the numerous attempts by Clark Oil in 
March thru June. 1989 to obtain a commitment from Chemical Waste Manage­
ment (CWM) and to demand action from CWM. 

6/2/89: CWM begins setting up equipment, making connections to water and 
electric, and ordering additional equipment. 

6/5/89; CWM begins by attempting to cut the roof off the tank. Unable to 
do this, they remove the sides of the tank leaving several feet of head­
board above the waste. The roof is in this way removed in small pieces. 

6/9 - 6/12/89: Tracker begins setting up equipment and ordering replace­
ments for the equipment broken. CWM finishes removing sides of tank. 

6/14/89: Tracker starts processing the residual tank bottoms. 

6/23/89: After nine days of work. Tracker has never processed more than 
two cycles per day and is beginning to process less than one cycle per. 
day. CWM decides to remove Tracker from the job. 

6/27/89: Tracker has removed.most of their equipment, and CWM begins 
solidifying and removing tank bottoms. 

.6/30/89: CWM finishes cleaning tank. 

7/3 - 7/6/89: CWM cuts up and removes bottom of tank. The area around 
the tank is again cleaned, and contaminants are removed. 

7/10/89: Initial treatment of soil with microbes begins. 
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•State of Illinois 
ENVIRONMENTAL PROTECTION AGENCY 

Maxy A. GAde, Director 2200 Qinrchill Road, Spring;5eld, IL 62794-927S 

217/782/3637 

September 22, 1995 CERTIRED MAIL 
Return Receipt Requested 
Z 422 918 936 

Mr. Rufesell Eggert' 
Mayer/ Brown. & Piatt 
190S.;LaSaIie 
Chicagp, IL 60603 

PRE-ENFORCEMENfT CONFERENCE LETTER 

Re: Nine Release Incidents at Clark's Hartford, Illinois 
Refinery and Dock 
bates of Releases: February 1993 - June 1995 

Dear Mr. Eggert: 
I ' 

J 
Review of available information and personal investigation by representatives of the 
Illinois Environmental Protection Agency ("Agency") indicate that the Hartford, 
Illinois refmery and. dock owned and operated by Clark Oil and Refining Corporation 
is in apparent noncompliance with the Illinois Environmental Protection Act, 
415/LGS 5/1, ct seq. ("Act"), as the result of nine environmental release incidents 
which pccurred from February 1993 through June 1995. These releases are in 
addhioh to the thirteen incidents previously cited in my October 21, 1994 pre-
enforcement letter to Clark and this letter supplements that prior letter. The 
inciderit numbers and occurrence dates associated with the nine releases are as 
follows: 930211 (2/21/93); 942288 (10/10/94); 942432*(10/28/94); 942554 
(11/14/94); 94283^ (12/16/94); 942855 (12/20/94); 950726 (4/11/95); and 
950890 (5/1/95). Attachment one (1) to this letter provides specific details of the 
identity of the material released, the quantity of material released, the 
environmental medium impacted, and the cause reported by Clark for each 
incident. 

The m^erials released at the Hartford refinery and dock have included the 
foiDowing: crude oil, gasoline, fuel oil, hydrogen, gasoil, diesel and petroleum 
(NOS).; The total q^iantity of these various materials exceeded 47,821 gallons, 
based upon Clark's reports to the lltinois Emergency Management Agency ("lEMA") 

I Priatad m SMCJCM 
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September. 22, 1995 I 
Page 2| . . 

and/or lEPA. These releases have impacted soil, groundwater, surface water and 
air, and continue to present continuing sources of contamination. 

Releases 950726 and 950S93, have been Observed/confirmed to have 
contaminated surface waters, while the residual contamination from 930211, 
942288, 942432. 942837. 942855 and 951217 rhay be continuing to threaten 
releases to waters of the State (both surface Water and groundwater). Such 
releases of contamjnants to waters of the State constitute violations of Sections 
12(a){d) and (f) of Act. Furthermore, releases 950726 and 950893 also 
violated 35 III.Adm: Code 302.203 since they resulted in Ihe presence of visible oil 
on the IMississippi River. All of the raleasas except 942554 impacted soil and land 
surface, and may constitute open dumping under Section 21 of the Act. Release 
94255^ involved the release of hydrogen gas to the air, resulting in a fire, and 
constitlned a violation of Section 9 of the Act, which prohibits releases of 
contaniinants to the air. The text of these sections appears in Attachment two(21. 

" • • i ' • Furthaii review of the releases previously cited in my October 21, 1994 letter has 
also identified additional violatioru. Releases 4DBB (5/23/94), 4DBC (5/31/94), 
941478 (7/2/94) and 941701 (8/1/94) caused the presence of visible oil in the 
Mississippi River in violation of 35 III.Adm. Code 302.203. Release 940851 
(3/1/94) also violated section 12(f} of the Act because Clark did not have an 
NPDESj permit authorizing such a discharge. The text of these sections appears in 
Attachfnent two (2). 

t 

Resolution of this apparent non-compliance through prompt, voluntary action by 
Clark bil and Refining Corporation is the preferred course of action. However, the 
AgiencV has a statutory responsibinty to pursue formal enforcement proceedings to 
obtain penalties and injunctive relief against environmental releases which 
constitpte violations of the Act if voluntary compliance is not obtained in a timely 
fashlori. Non-compliance with the cited requirements of the Act may subject Clark 
Oil anc^ Refining Corporation to civil penalties of up to $50,000 for each violation, 
plus up to $10,000 for every succeeding day each violation continues. ! • -If Clark Oil and Refining Corporation does not, by the close of business on October 
12, ISiSB, provide the Agency with a written commitment and timetable for the 
perforrnance of all investigation and remediation made necessary by the above-
referericed nine releases, the Agency's Division of Legal Counsel may refer this 
matterito the Anorhey General's Office for formal enforcement. The remedy to be 
reQuirejd by the Agency will likely require the implementation of new measures to 
prevenit future releases, detect them more readily, and to respond more effectively 
in the event of release contingencies. 

I • . . 

By means of this pre-enforcament conferer>ce letter, the Agency is offering you an 
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Septen)ber 22. 1995 
Page 3- -

opportunity to meet wilJ^ Agency representatives pufsuarrt to Section 31(d) of the 
Act prior to the initiation of formal enforcement. Pursuant to your discussion with 
Assistant Attorney General, Jim Morgan, appropriate Agency representatives will 
be ava^able to participate In 3 31(d) meeting relative to the violations cited hfertin 
at 9:3d a.m. on October 12, 1995 in CoHinsville, Illinois. It is my understanding 
that Clark has agreed to arrange for a room for the meeting at the Collinsville 
Holiday Inn. When you have finalized the meeting room arrangements, please 
contact Ms. Nicole .Filler, Division of Legal Counsel, at (217) 782-5544 with the 
information. 

Sincerely, 

James Patrick O'Brien 
Manager, 
Offica of Chemical Safety 

Attachment 
t 

cc: Jim Morgan. lAGO 
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ATTACHMENT 1 
_ __ . .. CJarkCMI . 

' ' " HaMford 
Addl^nal Ralaasaa to Soil, Ground Wotor« Surfaoe Water or Air, February 1993-June 1995 

incident # Date Quantity Material Medium Impacted Cause 

930211 2/21/93 760 bble. Crude Oil Soil; possible 
groundwater 

Release from above ground tank 
due to failed rupture disk 

9422B8 110/10/94 26 bbb. Gasoline Soil: possible 
groundwater 

Pipeline sprung leak 

942432 10/28/94 more than 
26 gal 

Fuel Oil Soil Transfer line rupture 

1 942654 11/14/94 l/nknown Hydrogen Air Leak In flange in processing 
unit, which resulted in fire 

942837 12/16/94 10-30 bbla. Gas oil Sod; possible 
groundwater 

Overfill of above ground tank U 

942865 12/20/94 42 gal Crude oil Soil; possible 
groundwater 

Leak In pipeline | 

1 960726 4/11/95 2 bbl Diesel Soli; Mississippi 
River 

Pipeline rupture at loading dock 

1 960893 5/1/95 Unknown Pelroleum 
(NOS) 

Goili MIselasippI 
River; probable 

groundwater 

Unexplained release frtim soli In 
dock area (historic 

corftamlnatlonH 

951217 6/7/95 350 bbla Crude Oil Soli; possible 
groundwater 

Valve to above ground tank left 
unattended^ f 



ArrACHMENrr2 
Section 9. No person shall: (a) Cause or threaten or allow the discharge or 
emission of any contaminant into the environment in any State so as to cause or 
tend toi cause air pollution in iUinois, either alone or in combination with 
contarriinants from other sources, or so as to violate regulations or standards 
adopted by the Board under this Act; (b) Construct, install, or ope^-ste eny 
equipniant, facility, vehicle, vessel, or aircraft capable of causing or contributing to 
air pollution or designed to prevent air pollution, of any type designated by Board 
regulations, without a permit granted by the Agency, or in violation of any 
condrtibns imposed by such permit; fc) Cause or allow the open burning of refuse, 
conducit any salvage operatiori by open burning, or cause ot allow the burning of 
any refuse in any chamber not specifically designed for the purpose and approved 
by the Agency pursuant to regulations adopted by the Board under this Act; except 
that the Board may adopt regulations permitting open burning of refuse in certain 
cases dpon a finding that no harm will result from such burning, or that any 
alternative method of disposing of such refuse would create a safety hazard so 
extreme as to justify the pollution that would result from such burning; (d) Sell, 
offer, c(r use any fuel or other article in any areas in which the Board may by 
regulation forbid its sale, offer, or use for reasons of air-pollution control; (e) Use, 
causa 6r allow the spraying of loose asbestos for the purpose of fireproofing or 
insulating any building or building material or other constructions, or otherwise use 
asbestos in such unconfined manner as to permit asbestos fibers or particles to 
pollute .the ain (f) Commencing July 1, 1985, sell any used oil for burning or 
incineration in any incinerator, boiler, furnace, burner or other equipment unless 
such oil meets standards based on virgin fuel oil or re-refined oil, as defined in 
ASTM b-39B or specifications under W-F-615C promulgated pursuant to the 
federal [lEnergy Policy end Conservation Act, and meets the manufacturer's and 
current) NFDA code standards for which such incinerator, boDer, furnace, burner or 
other el^uipmem was approved, except that this prohibition does not apply to a 
sale to la p>ermitted used oil re-refining or reprocessing facility or sale to a facility 
peritiitted by the Agency to bum or incinerate such oil. Nothing herein shall Hmit 
the effect of any section of this Title with respect to any form of asbestos, or the 
spraying of any form of asbestos, or limit the power of the Board under this Title to 
adopt ddditional and further regulations with respect to any form of asbestos, or 
the spraying of any form of asbestos. This Section shalj not limit the burning of 
landscape waste upon the premises where it is produced or at sites provided and 
supervised by any unit of local government, except wrthjn any county having a 
population of more than 400,000. (Source: P.A. 84-705.) 

Sectiont 12. No parson shall: (a) Cause or threaten or allow the discharge of any 
contaminants into the environment in any State so as to cause or tend to cause 
vyatar pollution in Illinois, either alone or in combination with matter from other 
sources, or so as to violate regulations or standards adopted by the Pollution 
Controi' Board urvfer this Act (b) Construct, install, or operate any equipment. 
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fadlity, vessel, or aircraft capable of causing or contributing to water pollution, or 
designed to prevent water pollution, of any type designated by Board regulations, 
without a permit granted by the Agency, or in violation of any conditions imposed 
by sucb permrL (c) Increase the quantity of strength of any discharge of 
contaminants into the waters, or construct or install any sewer or sewage 
treatment facility or any new outlet for contarninants into the waters of this State, 
without a permit grpnted by. the Agency, (d) Deposit axsy contaminants upon the 
land in isuch place and manner so as to create a water pollution hazard, (a) Sell, 
offer, dr use any article in any area in which the Board has by regulation forbidden 
its salei offer, or use for reasons of water pollution control, (f) Cause, threaten or 
allow t(i8 discharge of any contaminant into the waters of the State, as defined 
herein, lincluding but not fimited to, waters to any sewage works, or into any well 
or frorri any point source within the State, without an NPDES permit for point 
source discharges issued by the Agency under Section 39(b) of this Act, or in 
vioiatib'n of any term or condition imposed by such permit, or in violation of any 
NPOESipermit filing requirement established under Section 39(b), or in violation of 
any regulations adopted by the Board or of any order adopted by the Board with 
respecljto the NPDES program. No permit shall be required under this subsection 
and under Section 39(b) of this Act for any discharge for which a permit is not 
require^ under the Federal Water Pollution Control Act, as now or hereafter 
amend^, and regulations pursuant therato. For all purposes of this Act, a permit 
issued by the Administrator of the United States Environmental Protection Agency 
under Section 402 of the Federal Water PoJlutioo Control, Act, as now or hereafter 
amended, shall be deemed to be a perrrrit issued by the Agency pursuant to 
Sectioni 39(b) of this Act. However, this shall not apply to the exclusion from the 
requirement of an operating permit provided under Section 13(b) (i). Compliance 
with thj» terms and conditions of any permit issued under Section 391 b) of this Act 
shall be deemed compliance -with this subsection except that it shall not be deemed 
complianoe with any standard or effluent limitation imposed for a toxic pollutant 
injuridi^ to human health. In any case where a permit has been timely applied for 
pursuaiiii to Section 39|b) of this Act but final administrative disposition of such 
application has not bean made, it shall not be a violation of this subsection to 
discharge without such perrnit unless the complainant proves that final 
admini^ative disposition has not been made because of the failure of the applicant 
to furnish information reasonably required or requested in order to process ^e 
application. For purposes of thia provision, until implementing requirements have 
been established by the Board and the Agency, ail applications deemed filed with 
the Administrator of the United States Environmental Protection Agency pursuant 
to the provisions of.the Federal Water Pollution Control Act, as now or hereafter 
amended, shall be deemed filed with the Agency, (g) Cause, threaten or allow the 
undergcound injection of contaminants without a UlC permit issued by the Agency 
under Section 39(d) of this Act, or in violation of any term or cor^dition imposed by 
such permit, or in violation of any regulations or etendards adopted by the Board or 
of any order adopted by the Board with respect to the UlC program. No permit shall 
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be required under this subsection and under Section 39(d} of thb Act for any 
underground Injection of contaminants for which a permit is not required under Part 
C of thle Safe Drinking Water Act (P.L 83-523), as amended, unless a permit is 
authorized or required under regulations adopted by the Board pursuant to Section 
13 of this Act. (h) Introduce contaminants into a sewage works from any 
nondor|testic source except in compliance with the regulartions and standards 
adopted by the Board under this Act. (Source: P.A. 86-671.) 

Section 21. No peppn shall: (a) Cause or allow the open dumping of any waste, 
(b) Abanddn, dump, or deposit any waste upon the public highways or other 
public property, except in a sanitary landfill approved by the Agency pursuant to 
regulatioris adopted by the Board, (c) Abandon any vehicle in violation of the 
"Abandoned Vehicles Amendment to the IHinois Vehicle Code", as enacted by the 
76ih General Assembly, (d) Conduct any waste-storage, waste-treatment, or 
waste-disposal operation: (1) without a permit granted by the Agency or in 
violation of any conditions imposed by such permit, including periodic reports and 
full acqsss to adequate, records and the inspection of facilities, as rr>ay be 
necessary to assure compliance with this Act and with regulations and standards 
adopted thereunder.; provided, however, that no permit shall be required for (i) any 
person-conducting a waste-storage, waste-treatment, or waste-disposal operation 
for wastes generated by such person's own activities which are stored, treated, or 
disposed v/ithin the site where such wastes are gensrated. or (ii) for a corporation 
organized under the General Not For Profit Corporation Act of 1S86, as now or 
hereafter amended, or a predecessor Act, constructing a land form in conformance 
with local zoning provisions, within a municipality having a population of more than 
1,000,^00 inhabitants, with clean construction or demolition debris generated 
within "^e muniripality, provided that the corporation has contracts for economic 
development planriing with the municipality; or (2} in violation of any regulations 
or standards adopted by the Board under this Act; or (3) which receives waste 
after August 31, 1988, does not have a permit issued by the Agency, and is (i) a 
landfill Used exclusively for the disposal of waste generated at the site, {») a 
surface; impoundment receiving special waste not listed in an NPDE5 permit, (Hi) a 
waste pile in which the total volume of waste is greater than 100 cubic yards or 
the wa^e Is stored for over one year, or (iv) a land treatment facinty receiving 
spacial Vaste generated at the site; without giving notice of tiie operation to the 
Agency by January 1, 1989, or 30 days after the date on which the operation 
commences, whichever Is later, and every 3 years thereafter. The form for such 
notification shall be. specified by the Agency, and shall be limited to information 
regarding: the name and address of the location of the operation; the type of 
operation; the types and amounts of waste stored, treated or disposed of on an 
arihual basis; the remaining capacity of the operation; and the remaining expected 
Kfe of the operation. Paragraph (3) of tfus subsection (d) shall not apply to any 
person ^engaged in agricultural activity who is disposing of a substance that 

» 
I . 
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constitutes soKd waste, if the substance was acquired for use by that person on 
his own property, and the substance is disposed of on his own property in 
accordance with regulations or standards adopted by the Board. This subsection (d) 
shall not apply to hazardous waste, (e) Dispose, treat, store or abandon any 
waste, jor transport any waste into this State for disposal, treatrhent, storage or 
abanddnment. except at a site or facility which meets the requirements of this Act 
and of ireguNtions and standards thereunder, (f) Condi:?=t sny hazardous 
waste-borage, hazardous waste-treatment or hazardous waste-disposal operation: 
{1} w'rthout a RCRA permit for the site issued by the Agency under subsection (d) 
of Section 39 of this Act, or in violation of any condition imposed by such permit, 
including periodic reports and fun access to adequate records and the inspection of 
facinties, as may be necessary to assure compliance with this Act and with 
regulations and standards adopted thereunder; of (2) in violation of any 
regulations or standards adopted by the Board under this Act; or (3) in violation of 
any RCiRA permit filing raquiremant established under standards adopted by the 
Board under this Act; or (4) In violation of any order adopted by the Board under 
this Act- Notwithstanding the ebove, no RCRA permit shall be required under this 
subsection or subsection (d) of Section 39 of this Act for any person engaged in 
agricultural activity who is disposing of a substance which has been identified as a 
hazardqius waste, and which has been designated by Board regulations as being 
subject! to this exception, if the substance was acquired for use by that person on 
his owp property and the substance is dispiosed of on his own property In 
accordance with regulatiohs or standards adopted by the Board, (g) Conduct any 
hazardous waste-vansportation operation: (1) wlthout.a permit issued by the 
Agency or in violation of any conditions imposed by such permit, including periodic 
reports!and full access to adequate records and the inspection of facilities, as may 
be necessary to assure compliance with this Act and with regulations or standards 
adopted thereunder; or (2) in violation of any regulations or standards adopted by 
the Board under this Act. (h) Conduct any hazardous waste-recycling or hazardous 
waste-r,eclamation or hazardous waste-reuse operation in violation of any 
regulations, standards or permit requirements adopted by the Board under this Act. 
(1} Conlduct any process or engage in any act which produces hazardous waste in 
violatiofi of any regulations or standards adopted by the Board under subsections 
(a) andjlc] of Section 22.4 of this Act. (j} Conduct any special waste 
transpcjrtation operation in violation of any regulations, standards or permit 
requirements adopted by the Board under this Act. However, sludge from a >vater 
or sewage treatment plant owned and operated by a unit of local government 
which n) is subject to a studge management plan approved by the Agency or a 
permit granted by the Agency, and (2) has bean tested and determined not to be a 
hazardous waste sS required by applicable Stats and federal laws and regulations, 
may be' irarisported in this Stale without a special waste hauling permit, and the 
preparation and carrying of a manifest shall not be required for such sludgs under 
the rulds of the PoUution Control Board. The unit of local government which 
operates the treatment plant producing such sludge shall file a semiannual report 
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with tKe Agency identifying the volume of such sludge transported during the 
reportiijig period, the hauler of the sludge, and the disposal sites to which it was 
transported. This subsection (j) shall not apply to hazardous waste. (W Fail or 
refuse to pay any fee imposed under this Act. (1) Locate a hazardous waste 
disposal site above an active or inactive shaft or tunneled mine or within 2 miles of 
an active fault in the earth's crust. In counties of population less than 225,000 no 
hazardous waste disposal site shaiJ be locate {!) within 1 1/2 miles of the 
corporate limits as defined on June 30, 1978, of any municipality without the 
approval of the gOveiTiing body of the municipality In an official action; or (21 
within jlOOO feet of an existing private well or the existing source of a public water 
supply /measured from the boundary of the actual active permitted site and 
excluding existing private wells on the property of The permit applicant. The 
provisions of this subsection do not apply to publicly-owned sewage works or the 
disposal or utilization of sludge from publicly-owned sewage works, (m) Transfer 
interest in any land vyhich has been used as a hazardous waste disposal site 
without written notification to the Agency of the transfer and to the transferee of 
the conditions imposed by the Agency upon its use under subsection |g] of Section 
39. (n); Use any land which has been used as a hazardous waste disposal site 
except fm compliarvce with conditions imposed by the Agency under subsection (g) 
of Section 39. (o) Conduct a sanitary landfill operation which is required to have a 
permit under subsection (d) of this Section, in a manner which results in any of the 
following conditions: (1) refuse in standing or flowing waters; (2) leachate flows 
entering waters of the State; (3) leachate flows exiting the landfill confines (as 
determined by the boundaries established for the landfill by a permit issued by the 
Agency); (4) open burning of refuse in violation of Sectiori 9 of this Act; (5) 
uncovered refuse remaining from any previous operating day or at the conclusion 
of any Operating day, unless authorized by permit; (6) failure to provide final 
cover virithin tirhe limits established by ^ard regulations; (7) acceptance of 
wastesi without necessary permits; (8) scavenging as defined by Board 
regulations; (9) deposition of refuse in any unpermitted portion of the landfill; 
(10) arceptance of a special waste without a required manifest; (11) failure to 
submit ireports required by permits or Board regulations; (12) failure to collect and 
contai;^ litter from the site by the end of each operating day. The prohibitions 
specified in this subsection (o) shall be enforceable by the Agency either by 
administrative citation under Section 31,1 of this Act or as otherwise provided by 
ti^is Aci. The specific prohibitions in this subsection do not limit the power of the 
Board tp establish regulations or standards applicable to sanitary landfills, (p) In 
violation of subdivision lal of this Section, CBUJCN or allow th« nnan rfumnino of anw 
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prohibitionfi in this Ssubsaction do not iimrt the power of the Board to establish 
regulations or standards applicable to open dumping, (q) Corxiuct a landscape 
waste pomposdno bporation without an Agency permit, providad; however, that no 
permit Jshali be reqiiired for any person: (T) conducting a landscape waste 
composting operatfion for landscape wastes generated by such person's own 
actlvltlis which arW stored, treated or disposed of within the aha where such 
wastesj are generated; or (2) applying landscape waste or composted landscape 
wBste at agronomic rates; or 13) operating a landscape waste composting facility 
on a farm, if the facility meets all of the following criteria: (A) the composting 
facility [is operated by the farmer on property on which the composting material is 
utlllzedt and the composting facfUty constitutes no more than 2% of the property's 
total acreage, except that the Agency may allow a higher percentage for 
IndlvlduBl sites where the owrier or operator has demonstrated to the Agency that 
the site's soil charaotorlstlcs or crop needs require a higher rate; (B) the property 
ori whihh the composting facility Is located, and any associated property on 
which compost- is used. Is prlnofpally artd dlllgarrdy devoted to the production 
of agrltpultura! cro|:^ and ia not owned, leased or otherwise controlled fay any 
waste hauler or generator of nonsgrlcultural compost materials, and the operator 
of the Composting facility Is not an employee, partner, shareholder, or In any way 
connecltBd with or controlled fay any such waste hauler or.generator; (C) all 
compopt generated by the composting facility is applied at agronomic rates and 
used ait mulch, fertiUzar or soil conditioner on land actUany farmed by the person 
operat^g the cornposting facility, and the flnlahod oompost la not stored at the 
compo^'ng she for a period longer than 18 months prior to he application as 
mulch,! ferdllzar, or soil conditioner; (D) the owner or operator, by January 1, 
1980 j[pr tha January 1 fcllowing commencement of operation, whichever Is later) 
and January 1 of eisch year thereafter, (I) registers the site with the Agency, fll) 
reporti( to the Agepcy on the volume of composting material received and used at 
the sit^, (III) cartifieB to the Agency that the she complies with the requirements 
eat forth In subparagraphs (A)r (B) and (C) of this paragraph (q)(3), and (h/) 

! certifiK to tha Agenoy that ell composting material waa placed mora than 200 
I feet from tha nearest potable, water supply welt, was placed outside the boundary 
i of tha .lO^year floodplain or on a part of the she that la foodproofed, was placed 
1 St least mlla fr!om the neareat reaidBnce (other tnan a residence iocatsd on the 
i came property as the facility)! and thara ara not mora than 10 occupied non-farm 

residerices Within 1/2 mRe of the boundaiias of the she on the data of application, 
and w^ placed more than 6 feet above the water table. For the purposee of this 

j subseq^oh (q), "economic ratee" means the applioatlon of not mora than 20 tone 
I per acr'^ per year, except that the Agency ittay allow a higher rata for individual 
I cites \Vher6 the ovmer or operator has demonstrated to tha Agency that the site's 
I soil chbractBristice or crop needs require a higher rata, (r) Causa or allow the 
j storage or disposal, of coal combustion waste unless: (1) such waste is stored or 
I disposed of at a site or facility for wMch a permit has been obtained or la not 
I othervyisa required under subsection (d) of this'Section; or (2) euch .waste le 
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storedior disposed of as a part of the design arvd reclamation of a eite or facility 
which ̂  an abandoned mine site in aocordance with the Abandoned Mined Lands 
and Wbter Reclamation Act; or (3) such waste is stored or disposed of at a alta or 
facifrty; which is operating under NPDES end Subtitie D permits Issued by the 
Agency pursuant ts raguiations adcptsd by the Board for mina-related water 
pollutipn and permits wauod pursuant to the Federal Surface Mining Controi and 
Reclan^ation Act of 1977 (P.L 95-87) or the rules and regulations thereunder or 
eny laVtir or rule or regulation adopted by the State of Illlnoia pursuant thereto, and 
the oWner or oper^r of the facUfty agrees to accept the waste; and ehhor (I) 
such waste is stored or disposed of in accordance with requirements applicabie to 
refuse j disposal under regulations adopted by the Board for mlnenrolHted water 
poliutibn aivi pursuant to NPDES and Subtitle D perrruts issued by the Agency 
under suc± regulations; or {H] the owner or operator of the facility demonstratas 
all of tine following to the Agency, and the facility is operated in accordance with 
tha demonstration as approved by the Agency: (1) the disposal area will be 
covered In a manner that wlU support continuous vegetBtlon, (Z) tha facility will 
be adequately protected from Wind and water eroeion, (3) the pH will be 
msinta ned so as to prevent excessive leaching of metal ions, and (4} adequate 
contairiment or cthier measures will be provided to protect surface water and 
groundwater from, contamination at levels prohibited by this Act, the Illinois 
Grounqwater Protection Act. or reguiatlone adopted pursuant thereto. 
Notw}t|tstanding any other provision of thb THJe, the disposal of coal combustion 
waste pursuant to item (2) or <3) of this subdivision (r) shall be exempt from the 
other provisions , of this Title V, and notwithstanding tha provisions of Title X of 
this Acjc, the Agency is authorized to grant experimental permits which include 
provision for ths disposal of wastes from the combustion of coal and other 
matarials pursuant to hems (2) arvi (3) of this subdivision (rj. (s) Aftar April 1, 
1989, offer for transportation, transport, dellvsr, receive or accept epeclal waste 
for whijch a manifest is required, unless tha manifest Indicates that the fee required 
under ^ctlon 22.8 of this Act has been paid. (Source; P.A. 86-3Q4; 6&-e33; 
85-671}; 85-820; 86-1028; 8&-1 IBS; 87-608; 87-7B2; 87-895.) 
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i 
Envlronmemal Protsctlon 

Subtitle C: Water Pollution 
Chapter 1; Pollution Control Board 

i Seodon 302.203 OffuiaWa Condltiona 

Wateral of the Statd shall ba free from sludge or bottom deposlti, floating debris, 
visible ^n, odor, plant or algal growth, color or turbidity of other than natural origin. 
The aiipwed mixing provisions ofSectlon 302.102 shall riot be used to comply with 
the prajvlsions of this Sectton-

(Source: Amended: at 14 III. Reg. 2809, effoctive February 13, 1990) 

I t 
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OmcE OF THE AxroxNEir GEI^JERAL 
STATt oy ILUNOIS 

Mireh II. 199d 
Jim Byan 

ATroKMcir conawi;. 

^Shcasy 
M^ysr, Brown aood Pisa . 
190 South USalleSmci 
Cbinso.IL«M03-3441 

RE: ClirkBvtford / SpUl SjuaplinsRlaaReiiiiaa Appmvab 

Dcir Ms. Sharioey: 

Ismwri^gto confimdiaAgcncy^Eascqpasittof&cpIaa&rsstnjjlingthstwasiiisenssedatA 
2neetiQ(lieMi»P<^B&y27,1995betweairq)isseatativesaft!>eStat»«idaazk. Initially, Buna it 
McDonnell bad pi^and a SnopliasiibdADal^'saPlniiar Areas and I. In xny tetter dated 
Jittuaiy Id, 199^ toynuwepropoaedaddidoMlsaiiapliBg»AreatA,E,andGaswcnasga^water 
smnplu^ in Areas K and L. At the Pdiruaty 37,199d, meeting, npmoitatives oraeric pratnted the 
State vnlh a two page ̂ le of praposab fbr samplmg ac die various areas jo response 10 ianes ratssd 
in my tetter. FottliEr t^cussiona U that meeting recalled in ab apparent agretmeot iegaidisg a sampling 
plan acceptable to all patties. FoUowbg are tfac specifics of that plan as it a madersteod by die IQinais 
EPA rapfcgTitmyca. 

•if 

Are* A - represcBting 5»ill #940S51 Sur£ice samples (oee Ibatbekw post-cleanup Are* A - represcBting 5»ill #940S51 
SDintadacc) 

Aspbah^ 
SDintadacc) 

Northwest nf Bio Unit 
VOr. 4«m«t«fnrBTTV 

PNAs: 3 samolet for Miahwi>; OnafionS-1, a 
cea^pocitsefS-2aadS«3.andoaeircniS-4. 
and S-4 are imsidcd in be edlected Just oiit^ 
dw previous^ remediated area to theaoolh and 
Boithrespoctivdy. 
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Area B ~ tt^irescmiog spill 4941772 

G^ljme spin llrom niixff failure at taok 35'2 

T«ikAn9 25'l 4[f2 

Surbcesamplcc (6' to 12" depth) 

VQC: 7 sampligf fnr STK?f fflB-I thni SB-5 as 
proposed, and two TOOTP Tiorth and 5«ith of SB-3 
in line wiihSB-2, SB'S ondSB*!, SS-4 
Rspacdvdy) 

Saboufiee sample* (two samjdes oaeh, eolUded 
from the hishestPID reading,/g^ at 5 foot depth 
or gitniadwamr intafaeo for eadi boring) 

VQC- j bciTBflT fwfi fiv BTEX f« wOPOttd SS^ 
idtniSB'S) 

Area B — reprtsesttag spill #941772 

Oaoolioo spill from wixer failure at Task 35^2 

TaakAr**35-3 

Surface samples (6" » 12" depth) 

VOr-TnTrmloefBfBTEy (5, saxsplcs ii tfca 
•fibemd in cast Id ttftask Am and 2 saaipiat 
ficm that part not tpparaot^impsctBd -wiAiatbfi • 
task dike am) 

Sobsurlace saxnpla (two larnples each ̂ coOccicd 
£oia tlw U^icst PID reading, end U 3 fbot dqptb 
or groimdwata nta&ce far each boring} 

vnr; 3 horinffT fef BTEX fboib in area afrcsted 
in East'A of Task Am) 

Area B - rqarcsestmg spin #94IT72 

OasolisB spili fiomnmcerrailuie at Tank 35-2 

TankAmSS.! 

Cottsolidatod whh teqtnrenicau for Area C, since 
soiDCUBk Ian Blfcded. 

Area C-repieseoung ipiDs #942837 and 
#941772 

Gesotl ovaQI of Tank 55^1 and overflow of 
spill J&om drainage Cwn Tank Area 

iiuTicr faihsB at Tank 35-2 

TankAreaSS'l 

Surface aanplea (6" 1012" depth) 

vnr.-7ominlttforBTBX (4 rt SB-l ihio SB-# 
•nd daw other*: one located between SBi<3 and 
SB-4. ona caDectod between the pipe radt and 
took 55-1 a^ecnt to iho eastenmost aspect of 
fitat tank, Md one coDcctfd betwcro SB"! imd 
SB-2) 

PN 4 conmesite aacmloa. ̂  of S dilOTte 
ffi»ytpKng poinix, OS ihdicatrid in proponl diagxam. 

Submfaoesaniples (two nrnpSd each boring, at 
higbcti FID rending, and atJ fod. depth ibr 
grotjndwaier inlerioce for each boring) 

(d SB- l Jhm SB-t as 
jndSc^ in the pcpponl <&agram) • 

I 
I 
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Area D ~ Hiireiwiiing spill ̂ 1526 

NaphUa aadtoJocac 

TankArtfl 10-5 

Aixi E - rqpnmiliag spiO #930211 

Cnidftoil 

TankAMS 120.2 

Ana F - rcpxtsexajog spills #942238, #941873, 
#942855, aad 4951217 

Cnide oil and gasolme 

Tank Am 200-1 

Arta G -rqpreseatisfisjMll #931160 

Suilittio 

Coofinc Tower #S Area 

SvrfacesaapiM (6* to 12'dqidi) 

VOC! 4 aTnotet for RT?Y fmA O ni 
five lotcaihet 00 dthorsidc feast Awcsq ofSB-
3 aad 2 more collected between easi^ccato-of 
tank and dike wan) 

Swbsudaceaamplts (tWO samples collce&d 
fiom each bodng, at higiiest PID Tsaditig; and at S 
fixH depth or goundhwatefinterficeftMr each 

VOC: 4 borfngsfiar BTFX md Vanhthalanw t nt 
SB-1 flau SS-4aspopbie<D 

Surface sampler (6* to 12' dcpdi) 

VOC: 10 amiaks for BTEX f ai SB-l ihm SB. 
JO) 

PKAi: 4 corrn»«ata tampla. eaA nf 5 A'cawta 
sampling points as indteatad in pnsposoi diagraml 

Subsnr&cc sanpks (me saispic eadi boring at 
UgbcstPIOzeadnig} 

BTSy nnrt FKftiT? liorim'it (atSB-1 thm SB-IO 
as indicated in the proposal tfagram) 

SorfacB samples (6' to 12" dcptb) 

VOC: 10 samoles for BTEX (as indicated in 
propc^ diasram) 

TNAs: A ceatweintB sagmlty^ (cacfa af 5 diwete 
sampling points as mdicatodiapr^osaJ 
diagram). 

Sabnirfacs sAmples (tvo smaAes gacfa bonne, at 
bigkest PID nading, and al 5 fixA depth or 
groundwater intofiwe for each boring). 

BTFY and PNAs- 8 bonnpg/at SB-l thro SB-S as 
intScatad in the proporal ^agrem). 

Surface anmplet (fi-ll") 

PH: 4.tainp05iU;jBninlfft (eacfa of 5 discrete 
sanpKog penis as mdicated in proposal 
dasnra). 
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Ar«a H - rtpreacnims spill #941913, #9421S8 

Gosoil 

Area adjacent» Eaivthani Avenue vhere bed 
^ply lines cross to comwetiwlh Tank 120-7 

Surface samples (S** to 12" depth) 

VQCv 10 ramBles for (as iodicatml ia 
proposal diasnm) 

7NA.r 4 eotnoQ-rihB 8»mo>e« fof 4 
sampling points each as indicated in proposal 
ibgnm). 

Subsurface samples ftswo SBmnleg drfi Wng at 
U^iesl PID rndbs. and M 5 ̂  depth or 
groundwater intcrfara far each boring. 

RTBY aitd PNAsr 10 boriiws (at SB-1 thru SB-10 
as mficated ib the proposal dia^Tn). 

Area J - reprtscoting spill #942432 Surface samples (6* to 12' depth) 

yOC: 4 tSHTPlw fcf BTEy ( otilv 35.1 thru gB.4 
as nKfieated in proposal diagms) 

PNAs: 2 cotiiPOQte ssmolf-t fof 2 discrete 
suspSog poiats each u jrvKrated in proposal 
dlegrsm.SB'ltfara^). 

Subsurface samples ft^ samploa esA horiftg. at 
lughestPIDroacBi^endatS foetdqrthor 
groundwater imerfaee for bscl) hortng). 

RTEX snd PNAS! 6 'berinivc (ai SB-1 thru SB-d aa 
mtficrtcd m the proposal diagram). 

As for Area K Ofcptesentttg tpai #940513 (asphalt)) and Are* L Cteprweatmg Spflhf #941701, 
#950725 and #950893 (gasdl, Ihd etl and petroleum leadi^). die AgEacy has received and reviewed 
ibe "Fteld lovesottntioo Wcalrplaa ̂ r Groimdwatcr Sao9l»g « Clark Refining and MaifccSmg. Inc. 
Black Oil River line Rricasc area" da^ June 1993 pcttatmag n Area K and the '*Sile Assessxnent 
RcpcA - Hartford Riyer Tcnniaal Set Oaik Refinmg ̂  Markcdng, Inc. Hardord, nSsois" dated 

'December 1995 pertioaing to Area L. Pursuaet to Clarices proposed field invcstigalioawoikplsn and site 
aueasmeni report fx tiles "X" and "L", Ageni^ requests Out Ibe wells from each of these sites be 
u%)led and moettored for si Jcaai The saving and monhcrxng fieqUent^ fbr the first year 

'shall be on a quarterly basie^dte second year on a scnii-amital basis, and annually thorBafter, Sampling 

standards or groundwater cleanup objectives approved by the Ageocy. The sample paromcin proposed 
bj,- Park's consnlnat are awcpt^ln. 

In additioa, soil boring and tampting resulu Dean Area L taken finm the December 1995 sito" 
asscasmom report have indtaiini that volatile samples Oom sekeirri soil borings are in CKCCSS of the 
T.AGO Class 1 soil elcartup ohjoctivos. Oark shall piovido the Agen^ with a wprkplan to address these 
soQs at Area L (Rrrar Tosraual Localicii). 
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•WR^IS lasaaPM p ^ 

Tbe osreed «4hcdiile ix dut Gark aluillitpd&ul plain fix'Ajeocy approval two wcdoiafia-rBceipl of 
this letter. The Aficocy^hal] in ona week &U9\¥«£ its recBipt of thsplM The plans sbouU be seat to 
Jin 0*8001 with a copy to nta Ifyeohaveety qi)esdons,plciscdo]loc1)esiUiaiocalL 

VeiytndyjiBBi, 

saicsLMoi^ 
Sesitf AssistnatAnoaaey General 
EavBOMne&tal Bofeaoa, SpringBdd 

eac. 

petJnaCBikn 

JobaWaHsorc 

JLMgm 

*« TOTAL PAGE,07 •* 

** TOTAL PPGE.PK ** 



CLARK REFINING t MARKETING, INC. 

201 Eait Hawthorne 
Hartford, Illinois 6 20 4 8 r0 0 0 7 
ph. 613-234-7301 fx 618-234-6064. 

April 7, 1997. 

Mr. Jim O'Brien 
Office of .Chemical Safety 
Division of Environmental Programs , 
Illinois Environmental Protection Agency 
2200 Churchill Road, P.O. Box 19276 
Springfield, EL 62794 

Re: State vs. Clark. PCB 95-163 

Dear Mr. O'Brien, 

Please find attached a copy of the Bums & McDonnell Waste Consultants, Inc. report' 
entitled Summary Report; Surface and Subsurface Investigations of Spills at the Clark 
Hartford Refinery dated April 1997. This report summarizes the field sampling activities 
and analytical resnlts for A through H, and Area J at the Clark Hartford Refinery. 
Field activities were conducted in accordance with the sampling and analysis plans 
approved by the Ulinois EPA. • . 

The preliminary findings show that Clark's remediation efforts have been successful. 
Selected areas may require further evaluation. We belieye the remediation goals should 
take into account the former and future industrial use of the sites and the minimal risk of 
exposure to the public. If you have any. questions, feel free to contact Bill Irwin at (618) 
254-7301 ext. 266. 

Sincerely,. 

•orrest B. 
Refinery Manager 

Enclosure 

cc: John Sheriiil 
Tom Powell 
Tom Miller 

.0# 

RECEIVED 
APR 1397 

IEPA/DI-PC 
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INTRODUCTION 

This report presents, the results of nine separate surface and subsurface investigations associated 
with reported spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois 
Refinery. These spills occurred between December 6, 1991 and July 7, 1995 at or near the 
Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Illinois, approximately 10 
miles north of St. Louis, Missouri. 

The site investigation reports included herein present data obtained as a result of soil sample 
collection and analysis conducted as part of Qark's efforts to investigate areas impacted by these 
documented releases. Soil sampling and analysis at each site was conducted according to the site 
specific Sampling and Analysis Plan generated by Bums & McDonnell Waste Consultants, Inc. 
(BMWCl) and approved by the Illinois Environmental Protection Agency. BMWCI personnel 
provided oversight of all field activities described in the following reports. 

bm55 l\projecuV:lariSJ>anfonJVreport\5uminary TC-2 
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1.0 INTRODUCTION 

1.1 GENERAL 
The following describes the site investigation activities used to further characterize the condition of the 
Tank 120-2 diked ^ea (Site) for Cltirk Refining & Marketing, Inc. (Clark) in Hartford, Illinois. The results 
of this characterization were used, in addition to previous surface sampling conducted in October, 1995, to 
determine the approximate vertical and horizontal extent of subsurface contamination at the Site due to this 
release (Illinois Environmental Protection Agency Spill #930211). This site investigation report provides: 
site geology and hydrology, a description of the field work performed; methods, procedures, and analyses 
used; cherriical analytical data; and a summary of contaminant occurance. The location of the Site is 
illustrated on Figure 1. 

1.2 SITE HISTORY AND DESCRIPTION 
This spill occurred when a rupture disc on the foam system for Tank number 120-2 failed. When this 
system failed, crude oil flowed into the foam lirie and put of a low point drain on that line. The drain was 
open on the foam system line as a freeze precaution to prevent the line from splitting because of 
condensation within the pipe. The foot cause of this event was a design mistake which allowed the 
installation of incoiteet rupture discs which failed at a pressure lower than the head pressure of the tank. 
This event resulted in a total quantity of 750 barrels of crude oil being released into the secondary 
containment diked area. Figure 2 shows the impacted area. 

Clark estimates based on first hand oral accounts, between twenty-five and thirty vacuum truck loads of 
material were recovered from this area. Each vacuum truck holds approximately 50 barrels of material. 

Hence, between 1250 barrels and 1500 barrels of crude oil and water were recovered. "The oil was 
reprocessed through the crude uriit and the water was treated in the aggressive biological waste water 
treatiTient process. The processes of product and water recovery, along with the high viscosity of the 
released material, suggests to Clark that they were able to recover all the oil with the exception of a few 
gallons. A more detailed description of the previous sampling activities and the laboratory results is 

contained in the Bums & McDonnell Waste Consultants, Inc. (BMWCI) report Summary Ret?ort of Spills 
at the Clark Hartford Refinerv for Clark Refining and Marketing. Inc. of November 1995. 

* * 4i * m 
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2.0 HYDROGEOLOGY 

2.1 REGIONAL HYDROGEOLOGY 

The Site lies within the Alluvial Valleys Region as defined in United 

States Geological Survey Water-Supplv Paper 2242. 1984. The Alluvial Valleys.Region is commonly 

underlain by sand and gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly 

underlain by interbedded silt and clay in turn underlain by a basal layer of sand and gravel. Locally, these 

units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of 

Quartemary Alluvium, which is made up of modem river floodplain deposits of poorly-sorted sands, silts, 

and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground 

surface (bgs). 

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The 

sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by 

deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial 

period. 

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent 

and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to 

the streams in the valleys. 

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones, 

sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center 

of the Illinois Basin. The Illinois Basin is the major geologic strucmre in the region. 

2.2 LOCAL HYDROGEOLOGY 

Soil borings were completed to a maximum of 6 feet below ground surface (bgs) at this location. 

Sediments encountered during drilling included mainly yellowish brown to grey and black silty clays with 

a sandy unit in the vicinity of SB-6. Groundwater was not encountered during drilling. Soil boring logs 

are included as Appendix A. 

bm279\94155\045\rpt\clrkrpt8 2-1 



3.0 FIELD INVESTIGATION ACTIVITIES 

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site, 
fourteen surface soil samples were collected and ten soil borings were drilled and sampled. The Sjampling 
locations were concentrated around Tank 120^2 and are shown on Figure 2. 

3.1 SURFACE SOIL SAMPLE COLLECTION 
To determine the presence of surfjice contaminants in the vicinity of the release, ten surface soil samples 
were collected and analyzed for benzene, tolueiie, ethylbenzene,. arid total xylenes (BTEX) by United 
States Environmental Protection Agency (EPA) Method 8020, and four composite surface samples were 
collected and analyzed for Polynuclear Aromatic Hydrocarbons (PNAs) by EPA Method 8310. Surface 
soil samples were collected at a depth of 6 inches below ground surface to insure sampling of native soil. 
Soil samples were placed in laboratoiy-cleansed jars after collection. 

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION 
Ten soil borings were drilled in the vicinities of Tank 120-2. The first 2.5 feet of each boring was field 
screened with a photoionization detector (PID). Each boring was completed to a depth of 5 feet below the 
highest PID reading, as measured in the top 2.5 feet. Soil borings were drilled using an all terrain vehicle 
(ATV) mounted drill rig with hollow stem augers and were continuously sampled using split spoon 
samplers. Drilling logs ^e included in Appendix A. 

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom 
of the boring. If no PID readings were recorded for a boring, a sample was collected from the bottom of 
the boring only. Soil samples were removed from the samplers with minimal disturbance and placed in 

/ 
laboratory-cleansed jars. Subsurface soil samples were analyzed for BTEX by EPA Method 8020 and 

PNAs by EPA Method 8310. 

3.3 SAMPLE COLLECTION PROTOCOL 
Personnel responsible for activities associated with collection of soil samples followed standard procedures 
to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the 
laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples 

were placed in a cooler with ice and promptly delivered to the antilytical laboratory using chain-of-custody 
procedures. All laboratory analyses were performed in accordance with EPA methodology by American 
Technical and Analytical ServieeSi Inc., of Maryland Heights, Missouri. The laboratory results and chain-
of-custody forms for surface soil samples are included in Appendix B. 



4.0 CONTAMINANT OCCURRENCE 

Fourteen surface and eleven subsurface soil samples were collected and submitted for laboratory chemical, 
analysis to delineate the approximate horizontal and vertical extent of soil impacted by petroleum 
hydrocarbons at the site. The analytical laboratory reports are contained in Appendix B. 

4.1 SURFACE SOIL SAMPLES 
Of the ten surface soil samples analyzed for BTEX constituents, none exceed the Illinois EPA Tiered 
Approach to Cleanup Objectives (TACO) Tier 1, Table B Soil Cleanup Objectives for 
Industrial/Commercial Properties. Of the four surface soil composite samples, only S-13 exceeds TACO 
Tier 1 values for PNAs. Results for surface soil sample analyses are summarized, in Table 1. 

4.2 SUBSURFACE SOIL SAMPLES 
Eleven subsurface soil samples were collected and submitted for laboratory analysis of BTEX by EPA 
Method 8020 and PNAs by Method 8310. All eleven subsurface soil samples are below TACO Tier 1 
values for all BTEX constituents. In addition, all eleven subsurface soil samples are below TACO Tier 1 
values for all PNAs. Results for subsurface soil sample analyses are summarized in Table 2. 

« « . * « sd 



5.0 CONCLUSIONS 

No free peiroleum product was encountered during soil sampling. 

All surface soil samples are below TACO Tier 1 values for BTEX constituents. 

Composite surface soil sample S-13 exceeds TACQ Tier 1 values for benzo(a)anthracene and 
ben2o(a)pyrene. The presence of elevated levels of PNAs in this s^ple may be due to the 
proximity of sample aliquots to the drainage ditch along the eastern edge of the tank yard. This 
drainage ditch may contain petroleum hydrocarbons from historic contamination. 

All subsurface soil samples are below TACO Tier 1 values for both BTEX and PNAs. 

***** 



TABLE 1 
Summary of Surface Analytical Results 

Clark Refining & Marketing, Inc. 
Area E, Tank 120-2 Tank Yard 

Hartford, Illinois 

Sample Number: Detection TACO j S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10 
Sample Date: Units Limits ner 1 cue 06/04/96 06/04/96 06/04/96 106/04/96 106/04/96 06/04/96 06/04/96 06/04/96 06/04/?6j 06/04/9( 

COMPOUND "1 

BTEX 1 

Benzene ; M3/Kg 1 20 BOL BDL BOL BDL BDL BDL BDL BDL BDL BDL 

Toluene i pgntg 1 5,000 a 9 • ;4 . .••'••I '.'.•3 .V. BDL 4 BDL BDL 
Ethylbenzene JpgrtCg 1 5,000 BDL BDL BDL BDL : BDL BDL BDL BDL :-J:' BDL-: - •• : BDL 
Xylenes (total) pg/Kg 1 74,000 3 6 2 BOL BDL 1 BDL BDL BDL BOL 
Total BTEX pg/Kg 11 15 6 1 3 5 BOL 4 BDL BDL 

Sample Numtier. 
Sample Date: Units 

TACO 
Tier 1 cue 

S-11 L S-12 S-13 S-14 Sample Numtier. 
Sample Date: Units 

TACO 
Tier 1 cue - 06/04/96 06/04/96 06/04/96 06/04/96 

PNAs DL Result DL Result DL Result DL Result 

Naphthalene pg/Kg 30,000 660 BDL 660 BDL 660 BDL 2,510 BDL 

: Aeenaphthylene pg/Kg NL 660 1,260 660 BDL 660 BOL 2,510 BDL 

Acenaphthene pg/Kg 200,000 1,200 BDL 1,200 BDL 1,200 BDL 9,000 : BDL 

Fluorene pg/Kg 160,000 140 BDL 140 BDL 140 BDL 1,050 BDL 

Phenanthrene pg/Kg NL 660 BDL 660 BDL 660 BDL 660 BOL 

Anthracene pg/Kg 4,300,000 660 BDL 660 BDL 660 BDL 660 BOL 

.ouranthene ! pg/Kg 980,000 V 660 • BDL 660 BDL 1,940 BOL 

.Pyrene • ,j pg/Kg 1,400,000 180 BDL :• ••" BDt'v-;: 1,800 
• • • •• • 

|l:;:i251';::5-: BDL 

: Benzo(a)anthracene | pg/Kg 700 8.7 32.9 :-p8.7;;;'i; '/•M.3; 888' BDL 

Chrysene pg/Kg 1,000 100 BDL 100 BDL 100 398 375 BDL 

Benzo(b)llouranthene pg/Kg 4,000 12.0 72.4 12.0 52.2 34.0 1,270 25.5 154 

Benza(k)tlouranthena pg/Kg 4,000 11.0 12.0 11.0 14.1 16.6 458 12.5 38.7 

i Benzo{a}pyrene pg/Kg 800 15.0 51.3 15.0 58.0 66.0 , 1.250* •••• 49.5 BDL 

: Dibenzo(a,h}anthrac8ne pg/Kg 800 20.0 BDL 20.0 BDL : 20.0 15 0" • BDL 

; Benzo(g,h,nperylene pg/Kg NL 51.0 BDL 51.0 •: BOL SI.p 332 BDL 

Indenod ,2,3-cd)pyrBne ^ pg/Kg 8,000 29.0 BDL 29.0 BOL 29.0 281 125 BDL 

' - I^A Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties 
BTEX - Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SW846-8020 
pg/Kg - Microgram per kilogram 
BOL • Below detection limit 
Pt4As - Polynuclear Aromatic Hydrocarbons analyzed by EPA Method SW846-8310 ' 

OL - Detection Umit 
NL - Compound not listed in TACb Tier 1, Table B 
488' - Above TACO Tier 1, Table B, IndustrlaUCommercial Cleanup Objective(ingestion, inhalation, and'or migration to groundwater) 

150" - Detection limit is above TACO Tier 1, Table B. Industrial/Commercial Cleanup Objective 
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.ABLE 2 
Summary of Subsurface Analytical Results 

Clark Refining & Marketing, Inc. 
Area E, Tank 120-2 Tank Yard 

Hartford, illlnois 

Sample Number: Detacilon TACO SB-1-5 SB-2-5 SB-3-5 SB-4-5 SB-5-5 SB-6-1 ' SB-6-6 SB-7-6 SB^8-5 SB-9-S SB-IO-S 
SarnpiaData: Units' Ltmtta ' ITterl CUO' 06/03/96; 06/03/96 06/03/96 06/03/96 06/03/96 06/03/96 06/03/96 06/03/96 06/04/96 06/0^^ 06/04/96 

COMPOUND 

BTEX 

itg/Kg i WM BDL BDL' BDL BDL BDL BDL ; BDL i BDL BDL BDL BDL 

Tpl«ienav|:||j|:||j|| M9«g •1 Ilii .&oom;: 
SMii 

"BDL: 
'•v-'i-. . .vl'. 

BDL . BDL 1 ; •f' 2 ; '® BDL BDL BDL 2 BDL 
Eihylbaiizeno^llllllflll; HO/Kfl ill,'" • 

.&oom;: 
SMii BDL : BPL BDL BDL 6 BDL BDL BDL ' BDL 

Xylenes (total) pg/Kg 1 74,000 BDL BDL BDL 3 7 BDL BDL BDL . BDL BDL 1 

Total BTEX pg/Kg BDL BDL BDL 4 11 3 6 1 BDL 1 2 1 

PNAs smi 
H:! 

Pfl/Kg iBbill 

jjgrt<g 

jjg/Kg 

MO«g 

Behzq(alanHfracanS^^^^ j j 

Chrysena 
Banzo(b)llourariihana 

Banzo(k)tlouranlhena 

l)ll>(»i^b^;hianlpRri^^ 
iSisssiiiiS 
lndend(1.2;3-cd)pyfane 

MB«9 
pg/Kg 
pg/Kg 
Hg/Kg 

ji : 

160:000 

NL 
4,300.000 

iliisiilii 

1,400.000 

IMi 
1,000 
4.000 

BDL 
BDL 
BDL 

Mo^g 

fgop 
61i! 

BDL 
BDL 
BDL 

iBDtfe 

BDL. 

mmi 
BDL 
BDL 
BDL 

SBdCi;! 
ttBbi-:?; 
ipM 
: BDL 

BDL 
; BDL 

Wm 
ppffl 

BDL 

SiBDi,! 
i-PbiS 
;BbL;^; 
BDL 
BDL 
BDL 

%i!) V 

laL 
831 
77:9 
90.3 

lii! • s'' 
|i39p:t:1 
lloai 

116 

i-'Mi 
BDL 
BDL 
BDL 

':i;BbL;f 

£".BDL^ 
327 
34.5 
23.4 

li 
170 

V BDL 
fBDL:!-;; 

320 
BDL 

BDL 

i-BoL:;-; 
':;Bbl2jj 

175 
45.1 
16.2 

??-BbE:r-
BDL 

BDL 
jjBDiia 

I'bbLi-ii; 
BDL 
BDL 
BDL 

SBbLfv 
BDL 

•••Bdiii; 
BDL 
BDL 
BDL 

ifBbbg 

:Sfii 
BDL 

BDL 

Mi 
BDL, 
BDL 
BDL 
BDL 

s:;:BbL::: 

;;fbbe;:: 
i'BDLiV' 

BDL 

12.6 
BDL 

,:BDL 
:SBbift 

^ BDL 

BDL 

:'a 

•ft 
BDL 
BDL 
BDL 

BDL < 

BDL 
BDL 
BDL 

;¥bPb 
IppPi 

BDL 

VBOLf 
BDL 
BDL : 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BPL 
BDL 

BDL 

BPL 
;; BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BPL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

• - lEPA TIared Approachilo Cleanup Ob|ecljves Tier 1, Table B'Soil Cleanup Obieclives lor Induslrial/Commerclal Properties 
BTEX - Benzene, Toluene, Elhylbenzene, and Xylenes analyzed by EPA Method SW846-8020 
pg/Kg - Microgram par kilogram 

BDL - Below detection limit 
PNAs - Polynuclear Aromatic Hydrocarbons analyzed'byEPAiMelhod<SW846-83ip 
NL -Compound not listed InTACOTier 1, Table B 
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November 10, 1997 

Mr. Tim O'Brien, Manager 
OfBce of Chemical Safety 
Illinois Environmental Protection Agency 
P.O. Box 19726 
Springfield, XL 62794-9726 

Re: Tiered Approach Objective Assessment 

Dear Mr. O'Brien, 

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the 
Hartford Refinery that was prepared by Bums & McDonnelL Clark Refining and 
Marketing, Inc. will provide your department with remediation techniques for two of the 
remaining sites in the near future. 

Please call me at 618-254-7301, extension 218 with your questions. 

Sincerely, 

Massood Modarres 
Environmental Engineer 

cc: John Sherrill 
Tom Miller 
FUe 



Burns 1 _ Waste 
& 1 Consultants, 

McDonnell 1 Inc. 
November 3, 1997 

Mr. Jim O'Brien 
Office of Chemical Safety 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794-9276 

Re: Clark Refining 8c. Marketing, Hartford Refinery: lEPA Spill Nos. 940851, 
941772. 942837, 941526. 930211. 942288. 947873. 931160, 941913.,942188. 
and 942432 

Dear Mr. O'Brien: 

17 Cassens Court 
Fenton, Missouri 63026 

Phone: 314 305^077 
For 314 326-8295 
hnp;//www.burnsmcd.coiTi 

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste 
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup 
Objectives (TACO) assessment of the above-listed spill sites at die Clark Hartford 
Refinery. Site investigations were completed at each of these spill sites and summarized 
in the September 1996 fepprt by BMWCI titled Summary Report: Surface and 
Subsurface Investigations of Spills at the Clark Hartford RefinerV. In this letter report, 
the data compiled in the September 1996 report for each spill site is evaluated for 
compliance wim TACO Tier i and Tier II cleanup objectives. 

SOIL SAMPLES 
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1 
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and 
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup 
Objectives for Industrial/Commercial properties. Each spill site is designated by the area 
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No. 
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is 
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and 
Area J is No. 942432. Spill areas are shown on a map of the refmery, included as Figure 
1. Samples from areas that are not listed in the tables were all below the 
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific 
Values for Soils are summarized for the contaminants of concern in Table 3 for the 
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios. 

In addition to the soil sampling completed for the September 1996 report, soil samples 
were collected September 23, 1997 from four areas for analysis of organic carbon. Soil 
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for 



Mr. O'Brien 
November 3. 1997 
Page 2 

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging 
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4. 
Although both methods are approved for determination of the fraction of organic carbon 
(/oJ, the site-specific values used for this assessment were calculated from the ASTM 
method of analyzing for organic matter. These values are also presented in Table 4. 

TIER n CLEANUP OBJECTIVES 
The site-specificwas evaluated for Areas B, C, H, and J so that site-specific cleanup 
objectives could be calculated for the Migration to Groundwater pathway. The TACO 
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to 
Groundwater pathway are calculated for subsurface soil samples with a default value 
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration 

. to Groundwater pathway in addition to the surface and subsurface soil default objectives. 
The site-specific cleanup objectives were calculated using Equatiop Sl7 in TACO 
Appendix C, Table A. Default values for clay soil were used, for density and porosity 
values. 

To use calculated site-specific cleanup objectives, TACO specifies three additional 
concentration limits that cannot be exceeded for a site: 

. • . .J 

- the soil saturation limit for each chemical (calculated according to Section 
742.220) carmot be exceeded, 

- the soil attenuation capacity for each site (calculated according to Section 
742.215) cannot be exceeded, and 

- a weighted average of 1 (calculated according to Section 742.720) cannot be 
exceeded at each site for chemicals that target the same organ. 

According to TACO Table E in Appendix A, the contaminants of concern to this study 
that target the same organ include only toluene and ethylbenzene, which both-target the 
kidneys. These contaminants are present together above TACO Tier 1 " 
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in 
Table 1, the weighted average exceeds 1 for samples. S-1. and S-13. 

The soil attenuation capacity is represented by the organic carbon concentration in the 
soil at each site. The total concentration of all organic contaminants of concern at a site is 
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compared to the total organic material in the soil at that site. The total organic 
contaminant concentrations for dl areas discussed in this assessment fall , below the 
default organic matter concentration of 2000. milligrams per kilogram, (mg/kg). (Please 
refer to the September .1996 report for complete soil analytical data.) 

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given 
in TACO Appendix A, Table A. As indicated in the foomotes of Table 5, soil saturation 
limits are used as cleanup objectives when calculated objectives exceed the saturation 
limits. 

TIER II ASSESSMENTS 
In the following pages, each area is individually evaluated relative to the calculated 
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this 
assessment are areas that do not support full-time workers or structures. Clark personnel 
are present in the areas only intermittently and these areas are not generally accessible to 
the public. It is therefore reasonable at each of these sites that the construction worker 
scenario be used for the ingestion and inhalation cleanup objectives. . 

Each of the assessment pages in Attachment A addresses the status of a single area. The 
contaminants of concern (COCs) in both surface and subsurface soil are represented by 
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil 
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the Cleanup objectives. The limiting 
sCenariO(S) for each area are determined by selecting the most conservative cleanup 
objectives from Table 5. The Tier 11 assessment for each area is then a direct comparison 
of the site data with the most conservative site-specific cleanup objectives. 

SUMMARY . 
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A, 
indicates that Areas A, E, F, .G, and H are all below TACO Tier 11 cleanup objectives for 
the applicable contarninant pathway scenarios. These areas do not require further 
assessment or remediation. 

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface 
concentrations of BTEX constituents-that exceed the TACO Tier 11 cleanup objectives. 
The cleanup objectives for this area include the calculated site-specific concentration for 

. benzene (migration to groundwater pathway), and the; construction worker scenario 
concentrations for TEX. 
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Area C, SToirounding Tank 55-1 in the tank yard, has subsurface soil concentrations of 
benzene in two samples that exceed the Tier II cleanup objectives.. The benzene cleanup 
objective for this area is a calculated site-specific concentration for the migration to 
groundwater pathway. 

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil 
concentrations of benzene that exceed Tier II cleanup objectives, The benzene cleanup 
objectives for this area are the generic TAGO Tier I values, migration to groundwater 
pathway, for surface and subsurface soil. 

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II 
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II 
cleanup objectives for benzo(b)fluoranthene and dibenzo(a,h)anthracene. The cleanup 
objectives for this area are calculated site-specific concentrations, migration to 
groundwater pathway, for these three contaminants. 

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226. 

SincCTely 

, Paul Christian 
Project Manager 

attachment 

bml 134\projects\clarl{\refinery\reports\l lOSltr.wpd 



Table 1 
Tier II Surface Soil Sample Summary 

Clark Refining & Marketing 
Clark Refinery 

Hartford, iilinois 

Area A AreaB 
S-3 S-6 i: S-B S-9 S-10 S-13 S-14 

Area D Area J 

SB-5S SB-6S 

* All sample data reported In milligrams per kilogram (mg/kg) 

•i'A 



Table 2 
Tier II Subsurface Soil Sample Summary 

Clark Refining & l\/rarketlng 
Clark Refinery 

Hartford, Illinois 

Area B Area C 

SB1-1 SB1-5 SB2-2 SB3-2 SB4^-2 SB4-7 1 SB5-5 SB7-S SB1.2 1 SB1-7 SB3-2.S SB3.7.5 

Xylenes >75 - >75 - • - - - - - 1 -

Benzo(a)anthracene -- -• • . - • - - . - - -- -- - --
Benzo(b)nuoranthene i ^ 

- AreaD Area H Area J 
. .-.k .. 1 

1 
SB1-2 SB1-7 SB2-1 

8 
SB2-6 SB^I SB3-6 SB4-2 SB4-7 

B 
SB1-2 SB1-8 SB1-13 SB3-B SjBS^ 

Xylenes 
•^s Si M§. ta ta 

* 1 P 
Benzo(a)anthracene -- - - - -

1 
- - • - 4.94 " 4.09 3 93 

Benzo(b)fluaranlhene 

SI 
~ •, 1 

1 

•iii 
23.30 

Pf n .^5 

1 • B pii- S w§ • ii In • 1 M 
* All sample data reported In milligrams per kilogram (mg/kg) 



Table 3 
Exposure-Route Specific Values for Soils 

Illinois Tiered Approach to Cleanup Objectives 

Migration to 

Groundwater 

• All sample data reported In milligrams per kilogram (mg/kg) 

**All infonnation reproduced from Title 35, Subtitle G, Gtiapter 1, Subchapter f, Part 742. Appendix B. Table B 



Table 4 
Summary of Fraction Organic Carbon Analysis 

Clark Refining & Marketing 
Clark Refinery 

Hartford, Illinois 

Sample 

Location & Number 

Area J -1 
Area J_- 2 . 

Organic Matter • ToL Organic Carbon Average Fractiorv .! , 

Orgariic Carbon' ASTM D2974-87 EPA SW-846 

* Ail sample data reported in milligrams per kilogram (mg/kg) 
' = Average is calculated using ASTM Method data only. 



Table 5 
Tier I! Cleanup Objectives ^ Soil 
Industrial/Residential Scenario 

Migration to Groundwater Pathway 
Illinois Tiered Approach to Cleanup Objectives 

I 1 TACO Generic Cleanup Objectives Site Specific Cleanup Objectives. 
" Surface Subsurface Area B Area C 1 AreaH Area J 

(foe =0.006) (foe = a.002) (foe = 0.015) (foe = 0.013) 1 (foe = 0.009) i (foe = 0.005) 

EWBiWS 
Xylenes 410- 150 410- 410- . 410- . 1 375 
Benzo(a)anthracene 5 2 15 13 5 
Benz6(b)fluoranthene 

ihrysene- ' . " 

iite'^p(at^)a.t^^ 

15 • i 5. • 37.5 32.5 22.5 j 1^ 

' All sample data reported In milligrams per kilogram (mg/kg) 

" Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg) 



ATTACHMENT A 
TACO Tier 11 Assessment Sheets 



LOCATION; Area A - NW of Biological Treatment Unit 

MEDIA: Soil 

cCLASSIFICATION.; r-,-».^i::T^lndus1rialZC.amme:^eiaLw^t^rno•f'TJ , 
and no structures. Use Construction Worker scenedo. 

COCs - SURFACE; Ben2o(a)pyrene 1.21 mg/kg 
Dibenzo(a,h)anthracene 2.25 mg/kg 

COCs - SUBSURFACE: N/A 

LIMITING SCENARIO; Migration to Groundwater (generic surface); 
Benzo(a)pyrene 24 mg/kg 
Dibenzo(a,h)anthracene 6 mg/kg 

TIER II ASSESSMENT; 

Surface soil concentrations of both ben2o(a)pyrene and dibenzo(a2i)aiithracene are below 
the cleanup objectives for both the construction worker scenario and the migration.to 
groundwater scenario. 



LOCATION; Area B - Tank 35-2 

MEDIA: 

CLASSIFICATION; 

COCs - SURFACE; 

COCs - SUBSURFACE; 

LIMITING SCENARIO; 

TIER n ASSESSMENT; 

Soil 

Industrial Commercial with no full time woricers^d.np^ 
structures. Use construction worker scenario. 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

53 mg/kg 
>75 mg/kg 
>75 mg/kg 
>75 mg/kg 

3.2 mg/kg 
15 mg/kg 
16 mg/kg .. 
>75 mg/kg 

Migration to Groundwater (site-specific); 
Benzene 0.225 mg/kg 

Construction Worker; 
Toluene 
Ethylbenzene 
Xylenes 

47 mg/kg 
58 mg/kg. 
410 mg/kg 

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting 
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed 
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective, 
and surface sod samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In 
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for 
soil samples S-1 and S-13. 

Subsurface soil samples SB 1-1, SB 1-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in 
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples 
SB 1-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes. 



LOCATION: Area G - Tank 55-1 

MEDLA.: Soil 

-I'-J'J.-^.-CLASSIEICATION: - Industrial/CommercialrtwithvnOJ'fiiH-timeiWOfkers'Op^-'v^iir- -
structures. Use construction worker scenario. 

COCs - SUI^ACE: Benzo(a)pyrene 2.90 mg/kg 
Diben2o(a,li)anthracene 4.28 mg/kg 

COCs - SUBSURFACE: Benzene 1.5 mg/kg 
' DibenzO(adi)anthracene 0.971 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 0.195 mg/kg 
Dibenzo(a,h)anthracene 13 mg/kg • 

Construction Worker: 
Benzo(a)pyrene 17 mg/kg 

TIER n ASSESSMENT: 

All surface soil samples are below cleanup objectives for both the construction worker 
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5). 

Subsurface soil samples SB3-2.5 and SB3r7.5 are in excess of the migration to 
groundwater scenario benzene cleanup objective. All subsurface soil samples are below 
cleanup objectives for dibenzo(aJi)anthracene. 



LOCATION: Area D - Tank 10-5 

MEDIA; Soil 

CLASSIFICATION: .._.Indnstriai:^(i®Hi®ereiakB4th''no-€idl-tH^ - -
structxires. Use construction worker scenario. 

COCs - SURFACE: Benzene 3.1 mg/kg 

COCs - SUBSURFACE: Benzene 4.0 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (generic): 
Benzene (surface) 0.09 mg/kg 
Benzene (subsurface) 0.03 mg/kg 

TIER II ASSESSMENT: 

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration 
to groundwater pathway for benzene. 

Subsurface soil samples SB 1-2, SB 1-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7 
are in excess of the cleanup objectives for the migration to groundwater pathway for 
benzene. " 



LOCATION: Area E - Tank 120-2 

MEDL4: 

CLASSIf ICA' 

Soil 

Inaustrial/CommerciaJ with no full time workers 
and no structures. Use Construction Worker scenario. 

GOCs - SURFACE: : Benzo(a)pyrene 

COCs - SUBSURFACE: NA 

1.25 mg/kg 

LIMXTING SCENARIO: 

TIER n ASSESSMENT: 

Construction Worker: 
Ben2o(a)pyrene 17 mg/kg 

All surface soil samples are below the cleanup objectives for the constructipn worker 
scenario for benzo(a)pyrene. 

All subsmface soil samples are below all cleanup objectives for both the constructioii 
worker and migration to groundwater scenarios. 



LOCATION: Area F - Tank 200-1 

MEDIA: Soil 

CLASSIFICATION: Industrial/Commercial withno full time workers 
and no structures. 

COCs - SURFACE: NA 

COCs - SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER II ASSESSMENT: 

All surface eind subsurface soil samples are below all applicable cleanup objectives. 



LOCATION: 

MEDLA: 

COCs - SURFACE: 

Area G - Sulfuric Acid Spill Area 

Soil • 

Industnal/Commercial with no ruli time workers 
and no structures. 

NA • • 

COCs. SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER n ASSESSMENT: 

Surface soil samples were analyzed for pH and found to be within the normal limits for 
soil acidity. 



LOCATION; Area H - Hawthorne 

MEDIA: Soil 

CLASSIFICATiON: Indusm"ai7(3ominVrciar 
and no strucrures. Use Construction Worker scenario. 

COCs - SURFACE: NA 

COCs - SUBSURFACE: Benzene 0.059 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 0.135 mg/kg 

TIER II ASSESSMENT: 

All surface soil samples are below all applicable TACO Tier I cleanup objectives. 

All subsurface soil samples are below the site-specific migration to groundwater cleanup 
objective calculated for benzene. 



LOCATION: 
I 

MEDL4.: 

COCs - SURFACE: 

COCs - SUBSURFACE: 

Area J - Route 3 

Soil 

Iridustriaf/Commerci^ with no full time workers 
and no structures. Use Construction Worker scenario, 

Diben2o(a,h)anthracene, 2.10mg/kg 

Benzene 
Benzo(a)anthraeene 
Ben2o(b)fluoranthene 
Ben2o(a)pyrene 
Chrysene 
Dibenzo(ajh)anthracene 

0.20 mg/kg 
4.94 mg/kg 
23.3 mg/kg 
9.9 mg/kg 
238 mg/kg 
18.2 mg/kg 

LIMITING SCEN.ARIO: Migration to Grotmdwater (site-specific): 
Benzene 
Benzo(a)anthracene 
B enzo(b)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 

Construction Worker: 
Benzo(a)pyrene 

0.075 mg/kg 
5 mg/kg 
12.5 mg/kg 
400 mg/kg 
5 mg/kg 

17 mg/kg 

TIER n ASSESSMENT: 

All surface soil samples are below the cleanup objectives for the construction worker 
scenario and the site-specific migration to groundwater scenario. 

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to 
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is m exceSs 
of the migration to groundwater cleanup objectives for both benzo(b)fluoranthene and 
dibenzp(a,h)anthracene. 



/l^Clayton" 
C«OUP s'enviceJ 

APPENDIX P-4 

TANK 10-5 RELEASE 
MAY 28,1994 

• 'i 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices/ 4/23/2003/ MMN/BRS 



FILE NUMBER ^ 7P. 

RETAIN IN FILE UNTIL 

CHEMICAL SPILL REPORTING FORM 

t • • •. - • 
SECTION 1 

DATE SPILL OCCURRED: 
AREA OR PLANT LOCATION: 
MATERIAL RELEASED: 

f/zf A-; TIME: 
/O'^ TAt^i: 

SECTION 2 

CHEMICAL COMPOSITION: 

CONSTITUENT 

<c,4-/roi.! 

SUESTANC? PTT.TASrrn TO? 

AIR: 
LAND: ^ 
STORMWATER: 

APPRQXIMATE AMOUNT 

AMOUNT (LBS) 

SECTION 3 

DESCRIPTION AND CA^E OF RELEASE: <a\/S/g/^/U 
- ^ 6-.isC/Z^^ sr^^ u 
JT'H •^1/^7- /KfO Lsi-r *^f- -TT^iC. 

PERSONNEL REPORTING RELEASE: 1' yy^. 
SUPERVISING AREA PERSONNEL PRESENT: 

ENVIRONMENTAL PERSONNEL PRESENT: 

WAS ENVIRONMENTAL IMMEDIATELY INFORMED? O YES. 0 NO 
CONTAm^IENT AND CLEAN-UP MEASURES: ^/O A^OT" 

MATERIAL CONTAINERIZED ACCORDING TO-
RECOMMENDATION: • "YES O NO 
SIGNATURE (area superintendent): 

ENVIRONMENTAL, DEPARTMENTS 

SECTION 4 (Environmental Department's Responsibility) 

LIST ANY REGULATORY AGENCY'S INFORMED AND TIME: 

ORIGINAL TO: 
COPIES TO: 



/l^Clayton" 
GROlJt' S£KVlC6$ 

APPENDIX P-5 

AREA D TANK 10-5 SPILL AREA 
lEMA INCIDENT 941526 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices / 4/23/2003 / MMN/B RS 
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12 '96 •l0:01fW P.2 

OFFICE OF THE ArrosNEr GENIERAL 
STATE OF lujNois 

Mnch 11.1996 

Jim Byan 
jcrranytr ctntiM, 

FotShtdcBy 
M^ycr. Brows md Puts . 
190 South LsSdUStreci 
au<»50,lL 60603-3441 

RE: Clark BUrtfonl / Spin SawipKBlPlas RCTWOO Appnifvsla 

Dur Ms. Shnkey: 

I vs wrttiBg to coolixm tfas Agescy's accepoaeo of die plaa for campling ihsc was disescsed at & 
nieed»(l>ddonP«hnsBy27J996 betweQrq»tsest>tivcsaftbeStats«>daaifc. loitxtHy^BunisA: 
MctDonscU bad pi^tfcd iSaispliog and AxttlysisPiaa for Areas Is sty letter daled 
limuaiy 16.1996, to you we proposed adddlianBlsaBvHDsU Areas A* ̂  and G as wefl as £raoE|dwalcr 
eunplinginAictaKandL. At tito Penury 27,1996,nieeting,rcpnsoitelivea arC]isricpreStt]ted(iM 
State with a two page table of proposab for sampling at the variona areas io icaponse to iaiies rvsod 
iainy letter. Fnrilierdisciusioss u that Meeting itsiilxed in attappateikagreeaicnlrqaidisg asampling 
plan aco^table to all padicA Follewbg an ds specifics of that plan as it b msdemood by dm IDsuis 
EPAi 

y 

Am A - npresoiding q>ill t'940S51 

Asphalt, ^piU 

Nortirwen of Bio Unit 

Surface samples (one loot bdew posteleanup 
CD intatiaoc) 

Am A - npresoiding q>ill t'940S51 

Asphalt, ^piU 

Nortirwen of Bio Unit 

Am A - npresoiding q>ill t'940S51 

Asphalt, ^piU 

Nortirwen of Bio Unit 

compecitaeif S>28adS'3,aBdotwfnmS-4. S>1 
and S-4 are nlcoded to be ealloetcd just putside 
iho prodously itinedialfid ana to the aootb and 
north rctqpcclifdy. 

sea «»06 (M7)lH-ia00 • TTVf (»M)'M'Wt • FAX: (SIT) TSS-IOta 
too WW KaitdoM) Sinet. Otkaca. liiMt fiOSOl (SIX] 8144000 • TTti 012) 8I44SM • FAX: (SIX) 8144800 

loai 2w CvfamAiU tUW( 8M0I (07814S7^SK ' TTY: (0J8)4374#2t • ROt (618) 4574309 -



I'lHK IB "Bb 11:1b rK U_MKK UlU 
' • " • 11^ I U_M w MW *— 

tolH OKIM lU BlbitfO«iOiDi: r.ao/-Kio 

•MCR 1? '96 ia:31ftM P. 3 

Area B - tepresaoiag spill #9AJ772 

Gasolise sptQ (ham mixer failure at Tank 35«2 

Tank Area 3S>1 & -2 

Area B - npreseotiflg qpill #941772 

Oaioline apill from mixer fiilurc at Tank 35-2 

TaiikA/ea35.3 

SurbKJampkc (6" io 12" depth) 

VOC: 7 samolat ftr BTKX (SB-1 thru SB-5 as 
proposed, md two marsTiorih and sailh ofSB-B 
in Spe wilh SB-2, SB-S and SB-1, SB-4 
rcspoeovdy) 

SabsaifaeesaiDplM (two Samplec each, eoneeted 
fiomtbeb*shestIIDrBadD]g,j^iit5 Cabt depth 
or groosdwaor btofaca idr eadi boring) 

\fyc: i herinOT rw4i fhr BTEX fat wonocBd SS-
i thmSB-S) 

Area B — r^zesentmg spiQ #941772 

Oasalxne spill fionindxer failure at Tank 35-2 

TarUeAmSS-l 

Surface samples ($** TO 12' depth) 

vnr-7BTrmlesfprBTEX (5 samples m area 
aflixtBd m east ^Task Area and 2 samples 
fffifn pM* Met ippMBUtly hm>at.led •within tbo -
tank dike area) 

Sobsur&ce sampla (two sssqiles each ̂ Bofioetad 
£ma the hi^iGSt PID rcadiBg. and It S fbot depth 
er gramtdymer intenGice for each b<Bin^ 

Vnrv 3 hcrin.^ tar BTEX fboth in area ageeted 
in East'A Of task Area) 

Ccmsoiidated with reqtdrcmcats for Area C, since 
lime tank iiBSi alTcctod. 

Area C — represemiag spiDs #942837 and 
#941772 

Gasotl ovcdjll of Tank 55-1 and overflow of 
gasoliiw spill J&om drainage fioni Tank Area 
mixer faihsB at Tank 35-2 

Tank Area 55-1 

Surfaea samples (tf" to 12" depth) 

vfir/ 7 mnrnltt for BTEX (4 It SB-1 thm SB^ 
and three othcrc: one located between SB-3 and 
SB-4, ona caflcctcd bcMreen the ptpetack and 
tank 55-1 ac^Kctiu to iho eastcnoMst wp«a of 
fitsL tank, and one coDcctnd between SB-l and 
SB-2) 

4 eomootite famnlei. ̂  of 5 diaocie 
sampiing pomls, u indicatDd m proposal diagram, 

Suhsnrfacn samplaa (two nmplc# ea^ bonng, nl 
highest FID reading, and aL5 fool depth or 
groundwater inieftace for each baring) 

(H SB-I thm SB-4OS 
jndicalad m the prepoaal <&agram) 



;96 OIL 6_ia 254 6064 TO 913147523182 P.04/06 

'Mwe 12 '96 -aezazw p. 4 

Are* D aprryjiring spill it941576 

Kaphtl» QtultoItMaK 

T«nkApea 10-5 

SvrfaeesaiapJcs (6" to 12' depth) 

voc: A Prryy -w,Tih6i» w o, 
five 10 ten on eiiher fess; & wc3^ of 
3 aod 2 more collected between eBsi/^enta* of 
ttnk and dilce will) 

SwbnirlMesunplts(lwo«ainplMeolloctEd , 
fiom cad> bcnoe, at higbett PIDnaifins; and at S 
foot depth or ̂ ottndwatBf eitrtacw for each 
bodng) 

YOC; d bormttJtff wd C at 
SB-1 tiro SB-4 aipepbsed) 

Area E - irq^rensling apiQ 41930311 

Ctudooil 

TaakAre»J2^2 

Surface s«jnplec (6* to 12' dcpdi) 

VOC: 10 fef BTEX f aiSB-l ihni SB-
JO) 

PKAt: 4 conroettte tanrolea. each of 5 diienite -
samplag points as indiested n {HTjpoeel ifiasnaeL 

5ubsar£acc tanpks (c 
UgbcstPIDxeedisg} 

(^IcBch boring at 

BTEX end PMAsr JO barings /at SB.1 thm SB-IO 
M jadkatcd in ibe proposal ihagnan) 

Area 7 - Tqiresesnng spiUs #9423SS, #941)73. 
#942)55, and #951217 

Crude oil and gasdine 

TankAzeaZOO-l 

SoilacB samples <6' to 12' dqpli) 

VQC: 10 samples Tor BTEX ̂ as iwaBggd in 
proposal diasnm) 

PNAs- 4 BMTioritB amnlea (each Of 5 diserete 
sttapling points as iadicsisd in prqsosaJ 
dlagraD). 

SnbwrftK Mmples ftwo samples each boring, at 
fai^hesl RD niding. end al 5 iboi depth or 
SToondwatcr inirrfniat (far each boring). 

BTEX wd fNAr bflrv)ra<at SB-i thro SB-) as 
indicated in the pmposal ^nrmn). 

Area G —tTpre$enimgspill#93III$0 

Sulfurie aeid 

Cooling Tower #5 Area 

Surface tampka (0-12*) 

DH: 4 cemmtwite nmnles feacb of 5 disercte 
ttinplmg -pomta as mdieated in ptoposal 
diegron). 
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r«pr»caUii$ spill #941913. #942ISS 

GuoQ 

Arta adjacent tP Eavthorn Avenue where feed 
supply lines erou to tnnnect'^h Tank 120-7 

Surface samples (6" to 12" depth) 

VQC; in ramolesfpiLBTEX(asindicatfidhi 
proposal diasnm) 

4 p>wrpo!rite samolta fof 5 (fiscittD 
sasspiins points each as hidicsted in proposal 
diagRna). 

SubsuHacB samples simiBles eaeh 'haring- at 
UI^IBSL PID Fcad^ and at 5depth or 
groundivailer hderfacs fo cadi boring. 

R1TYsr>d1»NAs-10i.orin« (at SB-I thni SB-10 
as io die proposal dta^an). 

Arc* J - rcprcseotias ^D1 #942432 Surface tamplca (6* to 12' depth) 

VOCr 4 CHn»l« for BTEX f ctilv SB^llbru SB-4 
as nxSeated IB prqxgnl diagntm) 

PNA«: 2 caemanqtesanniltaYcif 2diiereto J 
saaqilisg points ca^ u hxiicated in proposal 
diagram, SB* I thn SB^). 

Subsurface samples flwo samples tadi boring, at 
bighestPlD r6a<&i8> ^ f90t or 
groundpaterhnerfaee fer bach bortns). 

TtTEX ind PKAS-. 6 iKgincs fat SB-1 thni SB-d as 
imBcBtcd in the piopoaal <Sasrag>)-

#950726 and #950g93 (gasdL &d oil and petmtoan kachm^). the Agpxy has rocerved reviewed 
ihc "Fmld Iwestigirtkn Wcidailaa fijr GiouiuhnBcr S«apl»8 « CI®* ^^ 
Black Oil River Line Rricasc area" dated Jtmo 1995 perta»i«B to Ana K and the "Site Assessment 
Report - Hartford Rivo' Tenniaal fcf Oaik Refiaiag and Martrdns, Int Hartford, nTmois" dated 

•December 1995 pertsmmg to Am* L Pursnart to Clark's pTopMedfieUmvestigaticaworiqdM and site 
assearaoll repon. fbt riles "XT* and 'X". the Agi^ requests that Ibc wcUs ffom each of these aiies be . 
sai^lpd and moiwtDrcd for at kart three y^ skid's 

'shall be on a quarterly basic,, Ac second year on a semi-annual basis, and annually Ihereailrt-. Smnpliog 
shall comiaua until three cousecalivc sets of sample data shew J«»«U below groundwalcr qoiility^ 
siandaids or atwmdwatcr cleanup objectives approved by the ABcncy. The sample panuncinB prapeaed 
bi" Clark's consnlnraam acccptabln •' ~~~ 

In addhioe, soil boring and tampling results ftem Arm L taken fhon the Deecmbor I995 riin~ 
assessment T^rt have indiealcd that volatile samples ftom sckcicd soil borioes arc In e<cc» ̂  the 
TACO Class 1 idl elcnnup ohjeclives. Clark shall provide ihe Aipxxy wiA a u.-orkplan to address these. 
soQs at Area L (River tcnninal Loealkn). 
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Tbe ap^ srticrfntg k that CZatksluiiieni&ul plain ̂ rAjcuyapprovjl two vtcdaaSxTrnxipief 
this ItOff.TlieAgeasyith^ in fliwiMeck&UQvving its receipt of tha plans. Tha plana ibould be scot to 
Jim O'Bncn with s copy to gwi Ifyonh»veai^questiois,pieassdss(x]M:siLit0U)calL 

Very tnily yean. 

JttncsL Mot^aa 
Soiier Aaaiitaot AOetW'GoKnl 
£>r«»iBeotaI Bereio, Spnagfidd 

eac. 

pe: Jim O'Brien 

John Wab'sore 

JLMam 

** TOTAL PAGE.07 •* 





CLARK 
' J. 

auJ^o^ 
REFINING & MARKETING, INC. 

201 Eiit Hawthorne 
Hartford, lUinoii 62048 -0007 
pA 618-254-7301 /i 618-254-6064 

!>0L. 
April 7. 1997 

Mr. Jim O'Brien 
Office of Chemicjil Safety 
Division of Environmental Programs , 
Illinois Environmental Protection Agency 
2200 ChurchiU Road, P.O. Box 19276 
Springfield, IL 62794 

Re; State vs. Clark. PCB 95-163 

Dear Mr. O'Brien, 

Please find attached a copy of the Bums & McDormell Waste Consultants, Inc. repprt 
entitled Summary Report: Surface and Subsurface Investigations of Spills at the Clark 
Hartford Refinerv dated April 1997. This report summarizes the field sampling activities 
and analytical results for Areas A through H, and Area J at the Clark Hartford Refinery. 
Field activities were conducted in accordance with the sampling and analysis plans 
approved by the Illinois EPA. 

The preliminary findings show that Clark's remediation efforts have been successful. 
Selected areas may require further evaluation. We believe the remediation goals should 
take into account the former and future industrial use of the sites and the minimal risk of 
exposure to the public. If you have any questions, feel free to contact Bill Irwin at (618) 
254-7301 ext. 266. 

Sincerely, 

Refinery Manager 

Enclosure 

cc: John Shenill 
Tom Powell 
Tom Miller 

RECEIVED 
APR 1397 

lEPATOLPC 



SUMMARY REPORT: 
SURFACE AND SUBSURFACE INVESTIGATIONS OF 

SPILLS AT THE CLARK HARTFORD REFINERY 
FOR 

CLARK REFINING AND MARKETING, INC. 
HARTFORD REFINERY 
HARTFORD, ILLINOIS 

SEPTEMBER 1996 

Project No. 94-155-4-056 

Bums & McDonnell Waste Consultants, Inc. ^^PA/DLPn 
Engineers - Geologists - Scientists VG 

SL Louis, Missouri 
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INTRODUCTION 

This report presents, the results of nine separate surface and subsurface investigations associated 
with reponed spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois 
Refinery. These spills occurred between December 6, 1991 and July 7,1995 at or near the 
Hartford Refinery. Qark's Hartford Refinery is located in Hartford, Dlinois, approximately 10 
miles north of St. Louis, Missouri. -

The site investigation reports included herein present data obtained as a result of soil sample 
collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these 
documented releases. Soil sampling and analysis at each site was conducted according to^the site 
specific Sampling and Analysis Plan generated by Bums & McDonnell Waste Consultants, Inc. 
(BMWCI) and approved by the Illinois Environmental Protection Agency. BMWCI personnel 
provided oversight of all field activities described in the following reports. 
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1.0 INTRODUCTION 

1.1 GENERAL 
The following describes the site investigation activities used to further characterize the condition of the 
Tank 10-5 diked area (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford, Illinois. The results 
of this characterization were used, in addition to previous surface sampling conducted in October, 1995, to 
determine the approximate vertical and horizontal extent of subsurface contamination at the Site due to this 
release (Illinois Environmental Protection Agency Spill #941526). This site investigation report provides: 
site geology and hydrology, a description of the field work performed; methods, procedures, and analyses 
used; chemical analytical data; and a summary of contaminant occurance. The location of the Site is 
illustrated on Figure 1. 

1.2 SITE HISTORY AND DESCRIPTION 
On July 9, 1994, Clark had a release of approximately 308 barrels of naphtha and toluene into the Tank 
10-5 diked area. All the material was contained within the confines of the second^ containment dike. 

The area around Hartford and the refinery had experienced heavy rain prior to the release, thus the diked 
area surrounding Tank 10-5 was full of water. Clark personnel used vacuum trucks to recover the product 
and rain water from the diked When the levels of water began to diminish, Clark personnel added 
additional water to the diked area to insure that the material which had been spilled remained floating on 
the top of the water and could only minimally contact soil in the area. Clark estimates approximately 307 
barrels of the product and 680 barrels of water were recovered. Recovered product was rerun through the 
process units, while the recovered water was treated in the aggressive biological wastewater treatment 
process. 

Following recovery of the product, Clark initiated a modified biological augmentation prograin to 
remediate the soil surrounding Tank 10-5 by applying activated sludge from the aggressive biological 
wastewater treatment process to the soil. Clark collected a composite soil sample from the impacted area 
on June 5,1995. Grab soil samples were also collected on August 1, 1995 from the same locations as the 

previous composite sample. 

On June 28, 1995, Clark began excavating soil surrounding Tank 10-5. Between June 28 and June 30, 

1995, four roll off containers were loaded with soil from this area. Approximately 50 cubic yards of soil 
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was disposed of at Laidlaw Landfill in Roxana, Illinois. Clark resampled the area on October 12, 1995 by 
collecting grab soil samples from the locations previously sampled for the composite. Soil samples were 
analyzed for BTEX and PNAs. A more detailed description of the previous sampling activities and the 
laboratory results is contained in the Bums & McDonnell Waste Consultants, Inc. (BMWCI) report 
Summary Repon of Spills at the Clark Hartford Refinery for Clark Refining and Marketing. Inc. of 

November 1995. The Site is depicted in Figure 2. 

« « an 9ti 
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2.0 HYDROGEOLOGY 

2.1 REGIONAL HYDROGEOLOGY 
The Site lies within the Alluvial Valleys Region as defined in United 
States Geological Survey Water-Supolv Paper 2242. 1984. The Alluvial Valleys Region is commonly 
underlain by sand and gravel as well as silt and clay. The surfidal deposit of sand and gravel is commonly 
underlain by interbedded silt and clay in turn underlmn by a basal layer of sand and gravel. Locally, these 
units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of 
Quartemary Alluvium, which is made up of modem river floodplain deposits of poorly-sorted sands, silts, 
and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground 
surface (bgs). 

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositionaJ history. The 
sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by 
deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial 
period. 

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent 
and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to 
the streams in the valleys. 

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones, 
sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center 
of the Illinois Basin. The Illinois B^in is the major geologic structure in the region. 

2.2 LOCAL HYDROGEOLOGY 
Soil borings were completed to a maximum of 7 feet below ground surface (bgs) at this location. 

Sediments encountered during drilling included mainly greenish to dark grey silty clays with some shallow, 
gravelly tbpsoil. Groundwater was not encountered during drilling. Soil boring logs are included as 

Appendix A. ' 

* * « * « 
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3.0 FIELD INVESTIGATION ACTIVITIES 

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site, four 
surface soil samples were collected and four soil borings were drilled and sampled. The sampling 
locations were concentrated around Tank 10-5 and are shown on Figure 2. 

3.1 SURFACE SOIL SAMPLE COLLECTION 
To determine the presence of surface contaminants in the vicinity of the release, four surface soil samples 
were collected and analyzed for naphthalene and benzene, toluene, ethylbenzene, and total xylenes 
(BTEX) by United States Environmental Protection Agency (EPA) Method 8020. Surface soil samples 
were collected at a depth of 6 inches below ground surface to insure sampling of native soil. Soil samples 
were placed in laboratory-cleansed jars after collection. 

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION 
Four soil borings were drilled in the vicinities of Tank 10-5. The first 2.5 feet of each boring was field 
screened with a photoionization detector (PDD). Each boring was completed to a depth of 5 feet below the 
highest PED reading, as measured in the top 2.5 feet. Soil borings were drilled using an all terrain vehicle 
(ATV) mounted drill rig with hollow stem augers and were continuously sampled using split spoon 
samplers. Drilling logs are included in Appendix A. 

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom 
of the boring. Soil samples were removed from the samplers with minimal disturbance and placed in 
laboratory-cleansed jars. 

3.3 SAMPLE COLLECTION PROTOCOL 
Personnel responsible for activities associated with collection of soil samples followed standard procedures 
to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the 

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples 
were placed in a cooler with ice and promptly delivered to the analytical laboratory using chain-of-custody 
procedures. All laboratory analyses were performed in accordance with EPA methodology by American 

Technical and Analytical Services, Inc., of Maryland Heights, Missouri. The laboratory results and chain-

of-custody forms for surface soil samples are included in Appendix B. 



4.0 CONTAMINANT OCCURRENCE 

Four surface and four subsurface soil samples were collected arid submitted for laboratory chemical 
analysis to delineate the approximate horizorital ^d vertical extent of soil impacted by petroleum 
hydrocarbons at the site. The analytical laboratory reports are contained in Appendix B. 

4.1 SURFACE SOIL SAMPLES 
Of the four surface soil samples analyzed for BTEX constituents, two exceed the Illinois EPA Tiered 
Approach to Cleanup Objectives (TACO) Tier 1, Table B Soil Cleanup Objectives for 
Industrial/Commercial Properties. Soil samples S-2 and S^ exceed the TACO Tier 1 values for benzene 
only. All four surface soil samples are below the TACO Tier 1 values for naphthalene. The results of 
surface soil sample analyses are summarized in Table 1. 

4.2 SUBSURFACE SOIL SAMPLES 
Eight subsurface soil samples were collected from four soil borings and submitted for laboratory analysis 

of BTEX and naphthalene by EPA Method 8020. All four soil borings exceed TACO Tier 1 vadues for 
benzene. All.subsurface soil samples are below the TACO Tier 1 values for the remaining BTEX 
constituents and naphthalene. The results of subsurface soil sample ^alyses are summarized in Table 2. 



I 
I 5.0 CONCLUSIONS 

No free petroleum product was encountered during soil sampling. 

No surface or subsurface soil samples exceed TACO Tier 1 values for naphthalene or toluene. 

These compounds would representative of the released material, naphtha and toluene. 

» * * * * 



TABLE 1 
Summary of Surface Analytical Results 

Clark Refining & Marketing, Inc. 
Area D, Tank 10-5 Tank Yard 

Hartford, Illinois 

Sample Number; 
Sample Date: 

i 
' Units 

TACO 
Tier 1 CUO' 

S-1 S-2 S-3 S-4 Sample Number; 
Sample Date: 

i 
' Units 

TACO 
Tier 1 CUO' 06/04/96 06/04/96 06/04/96 06/04/96 

COMPOUND 

BTEX RL Result DL Result DL Result DL Result 

Benzene pg/Kg 20 1 7 125 270* " 1 • ••• 1;• 125 3,100' 

: Toluene pg/Kg 5,000 1 BDL 125 140 1 BDL 125 970 
Ethylbenzene pg/Kg 5,000 1 BDL 125 190 .1 .••• BDL 125 2,400 
Xylenes (total) pg/Kg 74,000 1 BDL 125 1,200 .1 BDL 1250 4,400 

Total BTEX pg/Kg 7 1,800 1 10,870 

Naphthalene 1 pg/Kg. 30.000 'l 2 125 1 2,500 1 12 125 5,100 

' - lEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives for Industrtal/Commerciai Properties 
BTEX - Benzene. Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SWa46-a020 
DL - Detection Limit 
pg/Kg - Microgram per kilogram 
BDL - Below detection limit 
NL -Compound not listed in TACO Tier 1, Table B 
483* • Above TACO Tier 1, Table B, Industrial/Commercial Cleanup Objactiveiingesticn, inhalation, and'or migration to groundvvatar) 

( 
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TAt.^£2 
Summary of Subsurface Analytical Results 

Clark Refining & Marketing, Inc. 
Area D, Tank 10-5 Tank Yard 

Hartford, lliinols 

Sample Nuthber: TACO SB-1-2 SB-1-7 SB-2-1 SB-2-6 SB-3-1 SB-3-6 SB-4-2 SB-4-7 
Sample Date: Unite Tier 1 CUO« 06/04/96 06/04/96 06/04/96 06/04/96 06/04/96 06/04/96 06/04/96 06/04/96 

COMPOUND 

BTEX RL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result 

Benzene. •. pg/Kg • ;.5 ISO* :.,125|;. 4000' 240' 125 B70' 125 130* 125 2 to* 5 110* 1,250 2500' 

Toluene • : pgrtCg is 125 920 125 220 125 BDL 125 BDL 5 39 1,250 1,800 

Ethylbenzene ' pgrtCg .;:,i4l)? 125 2,100 125 BDL 125 140 125 560 6 55 1,250 BDL 

Xylenes (lotal) pg/Kg 74,000 125 310 125 2,500 10 66 125 520 125 250 125 750 5 170 1,250 6,200 

Tolal BTEX pg/Kg 651 9,520 371 1,610 520 1,540 374 10,500 

Naphthalene | pg/Kg 1 30,000 125 300 1250 1 14,000 10 170 125 1 3,200 125 2900 125 1 2100 5 270 1250 9500 

• - lEPA Tiered Approach lo Cleanup Ob|ectlves Tier 1, Table B Soil Cleanup Objectives lor Industrial/Commercial Properties 
BTEX - Benzene, Toluene, Elhylbenzane, and Xylenes analyzed by EPA Melhod SWa46-ao20 
DL - DelecUon Limit 
pg/Kg • Microgram per kilogram 
BDL - Below detection limit 
NL -Compound not listed In TACO Tier 1. Table 8 
4a8* - Above TACO Tier 1, Table B, Industrial/Commercial Cleanup Object|ve(lngestlpn, Inhalallon, and/or migrallon to groundwater) 

blll27S^ilro^841 SS4U)56VwoiMlab3.Mili4 



DIKE 

0 
SB-3 

o 
S-1 

LEGEND 

- EXCAVATED AREA (1* DEPTH) 

- SOIL BORING LOCATION 

SURFACE BTEX SOIL 
SOIL SAMPLE LOCATION 

20 0 20 

SCALE IN FEET 

40 

McDoilhell 
Waste 

Consultants. 
Inc. 

FIGURE 2 
Soil Sampling Locations 

Tank 10-5 Yard 
Release #941526 

Clark Refining & Marketing, Inc. 





CLARK 

flLE 

FiU NUMBER 07' oi. >3S 
otJo. se.a-) 

REIAiN iN FILE UNTIL 
201 Eail Hiwthorrtj 

Hartfors Illinoij 62048-0007 

ph 6l3-::4-r301 fx 613-234-6064 

November 10, 1997 

Mr. Jim O'Brien, Manager 
Office of Chemical Safety 
Illinois Environmental Protection Agency 
P.O: Box 19726 
Springfield, XL 62794-9726 

Re: Tiered Approach Objective Assessment 

Dear Mr. O'Brien, 

Enclosed is a copy of the Tiered Approach Objective assessment for the spUI sites at the 
Hartford Refinery that was prepared by Bums & McDoxmell. Clark Refining and 
Marketing, Inc. will provide your department with remediation techniques for two of the 
remaining sites in the near future. 

Please call me at 618-254-7301, extension.218 with your questions. 

Sincerely, 

'uJf 
Massood Modarres 
Environmental Engineer 

cc: John Sherrill 
Tom Miller 
FOe 



Burns 1 Waste 
& 1 Consultants. 

McDonnell 1 inc. 
November 3, 1997 

Mr. Jim O'Brien 
OfBce of Chemieal Safety 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794-9276 

Re; Clark Refining & Marketing, Hartford Refinery: lEPA Spill Nos. 940851, 
941772. 942837, 941526. 930211- 942288. 947873.931160. 941913. 9421 SR. 
apd 942432 • 

Dear Mr. O'Brien: 

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste 
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup 
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford 
Refinery. Site investigations were completed at each of these spill sites and summarized 
in the September 1996 report by BMWCI titled Summary Report: Surface and 
Subsurface Investigations of Spills at the Clark Hartford Refinery. In this letter report, 
the data compiled in the September 1996 report for each spill site is evaluated for 
compliance with TACO Tier I and Tier n cleanup objectives. 

SOIL SAMPLES 
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1 
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and 
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup 
Objectives for Industrial/Commercial properties. Each spill site is designated by the area 
name assigned in the September 1996 report: Area A is No, 9940851; Area B is No. 
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is 
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and 
Area J is No. 942432. Spill areas are shown on a map of the refinery, included as Figvire 
1. Samples from areas that are not listed in the tables were all below the 
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Sjjecific 
Values for Soils are summarized for the contaminants of concem in Table 3 for the 
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios. 

17 Omens Court 
Fenlofl, Missouri 63026 

Phone: 3U 305-0077 
fox: 3)4 326-8295 
hnp://www.burnsmcd.coin 

In addition to the soil sampling completed for the September 1996 report, soil samples 
were collected September 23, 1997 from four areas for analysis of organic carbon. Soil 
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for 
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November 3, 1997 
Page 2 

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging 
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4. 
Although both methods are approved for determination of the fraction of organic carbon 
(/o J, the site-specific values used for this assessment were calculated from the ASTM 
method of analyzing for organic matter. These values are also presented in Table 4. 

TIER n CLEANUP OBJECTIVES 
The site-specificwas evaluated for Areas B, C, H, and J so that site-specific cleanup 
objectives could be calculated for the Migration to Groundwater pathway. The TACO 
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to 
Groundwater pathway are calculated for subsurface soil samples with a default,/^ value 
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration 

. to Groundwater pathway in addition to the surface and subsurface soil default objectives. 
The site-specific cleanup objectives were calculated using Equation S17 in TACO 
Appendix C, Table A. Default values for clay soil were used for density and porosity 
values. 

To use calculated site-specific cleanup objectives, TACO specifies three additional 
concentration limits that cannot be exceeded for a site: 

- the soil saturation limit for each chemical (calculated according to Section 
742.220) cannot be exceeded, 

- the soil attenuation capacity for each site (calculated according to Section 
742.215) caimot be exceeded, and 

- a weighted average of 1 (calculated according to Section 742.720) cannot be 
exceeded at each site for chemicals that target the same organ. 

According to TACO Table E in Appendix A, the contaminants of concern to this study 
that target the same organ include only toluene and ethylbenzene, which both target the 
kidneys. These contaminants are present together above TACO Tier 1 
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in 
Table 1, the weighted average exceeds 1 for samples S-1. and S-13. . 

The soil attenuation capacity is represented by the organic carbon concentration in the 
soil at each site. The total concentration of all organic contaminants of concern at a site is 
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compared to the total organic material in the soil at that site. The total organic 
contaminant concentrations for all areas discussed in this assessment fall, below the 
default organic matter concentration of 2Q00, milligrams per kilogram (mg/kg). (Please 
refer to the September 1996 report for complete soil analytical data.) 

Soil sattiration limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given 
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation 
limits are used as cleanup objectives when calculated objectives exceed the saturation 
limits. 

TIER U ASSESSMENTS 
In the following pages, each area is individually evaluated relative to the calculated 
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this 
assessment are areas that do not support full-time workers or structures. Clark personnel 
are present in the areas only intermittently and these areas are not generally accessible to 
the public. It is therefore reasonable at each of these sites that the construction worker 
scenario be used for the ingestion and inhzilation cleanup objectives. 

Each of the assessment pages in Attachment A addresses the status of a single area. The 
contaminants of concern (COCs) in both surface and subsurface soil are represented by 
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil 
sample information). In cases were detection limits exceed the cleanup objectives, npn-
detect samples are considered to be in excess of the cleanup objectives. The limiting 
scenario(s) for each area are determined by selecting the most conservative cleanup 
objectives from Table 5. The Tier II assessment for each area is then a direct comparison 
of the site data with the most conservative site-specific cleanup objectives. 

SUMMARY 
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A, 
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for 
the applicable contaminant pathway scenarios. These areas do not require further 
assessment or remediation. 

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface 
concentrations of BTEX coiistituents that exceed the TACO Tier 11 cleanup objectives. 
The cleanup objectives for this area include the calculated site-specific concentration for 

. benzene (migration to groundwater pathway), and the construction worker scenario 
concentrations for TEX. 
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I 

Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of 
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup 
objective for this area is a calculated site-specific concentration for the migration to 
groundwater pathway. 

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil 
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup 
objectives for this area are the generic TACO Tier I values," migration to groundwater 
pathway, for surface and subsurface soil. 

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II 
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II 
cleanup objectives for benzo(b)fluoranthene and dibenzo(a,h)anthracene. The cleanup 
objectives for this area are calculated site-specific concentrations, migration to 
groundwater pathway, for these three contamineuns. 

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226. 

Sincgxely 

Paul Christian 
Project Manager 

attachment 
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Table 1 
Tier II Surface Soil Sample Summary 

Clark Refining & Marketing 
Clark Refjnery 

Hartford, Illinois 

' All sample data reported In milligrams per kilogram (mg/kg) 

t, 



Table 2 
Tier I! Subsurface Soil Sample Summary 

Clark Refining & n/Tarketing 
Clark Refinery 

Hartford, Illinois 

Area B 1 Area C 

SB2-2 } ^B3-2^J SB3-7 SB4-2 

B 
SB4-7 

H 
SB5-S SB7-6 SB1-2 SB1-7 SB3-2.S 

B 
SB3-7.5 

Xylenes >75 
• 

>75 ^1 ft It Wp 
Benzo(a)anlhracene - - - - - - • -- - --
Benzo(b)nuoranthene 

m • s i • i s 1 • 8 • • • 
' All sample dale repdrled in milligrams per kilogram (mg/kg) 



Table 3 
Exposure-Route Specific Values for Soils 

Illinois Tiered Approach to Cleanup Objectives 

Industrial/Commercial Construction Worker Migration to 
Ingestion ' Inhalation 1 Ingestion Inhalation Groundwater 

BfetKerie^S^^fesJ^^ 

ISBtifiRCSESmS^P 
Xylenes ; 1,Q0Q,0QQ I 41Q 410,000 410 150 
Benzo(a)anthracene 8 170 - 2 " 
Befuo(b)fluoranthene i 

Pti>enz.cH^;b^'.t^.rab^ 

8 170 5 

• All sample data reported in milligrams per kilogram (mg/kg) 

**All informatioti reproduced from Title 35, Subtitle G. Chapter I, Subchapter f, Part 742, Appendix B, Table B 



Table 4 
Summary of Fraction Organic Carbon Analysis 

Clark Refining & Marketing 
Clark Refinery 

Hartford, Illinois 

SaiTiple 

Location & Number 

Sample 

Date 

Organic Matter 

f ASTM D2974-87 

' ToL Organic Carbon 

EPA SW-846 
Average Fractioni. , 

1 Organic Cartpti' 

Area C -1 ! 
1 

09/23/97 10,800 i 5353 1 
1 

AreaC-2 ' 09/23/97 14,800 ; . 1107 1 0.0128 

Area J -1 • 09/23/97 7,800 , 2578 1 
Area J - 2 ! 09/23/97 1 2;300 i 2411 0.0051 

* All sample data reported in milligrams per kilogram (mg/kg) 
"• = Average is calculated using ASTM Method data only. 



tables 
tier II Cleanup Objectives - Soil 
Industrial/Residential Scenario 

Migration to Groundwater Pathway 
Illinois tiered Approach to Cleanup Objectives 

1 TACO Generic Cleanup Objectives Site Spec.ifip Cleanup Objectives. 
Surface Subsurface Area B Area C AreaH Area J 

(foe =0.006) (foe = 0.002) (fpc^=p.gi5) i (foe = 0.013) 1 (foe = 0.009) ! (foe = 0.005) 

Xylenes 410" 150 410" 410- . ! 410" -I 375 
Benzo(a)anthracene 6 2 15 13 i ! 5 
Benzo(b)fIuoranthene IS 5; • 37.5 32.5 j 22.5 i 12.5 

* All sample data reported in milligrams per kilogram (mg/kg) 
" Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg) 



ATTACHMENT A 
TACO Tier II Assessment Sheets 



LOCATION; Area A - NW of Bidlogieal Treatment Unit 

MEDIA: Soil 

,CLASSIFICATION.: :-.:n«,;.::v-Ind.us1rialZ,Commercia}-=v/itJvno^-^^ 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE: . Benzo(a)pyrene 1.21mg/kg 
Diben2o(a,h)anthracene 2.25 mg/kg 

COCs - SUBSURFACE: N/A 

LIMITING SCENARIO: Migration to Groundwater (generic surface): 
Ben2o(a)pyrene 24 mg/kg 
Dibenzo(a^)anthracene • 6 mg/kg 

TIER n ASSESSMENT: 

Surface soil concentrations of both ben2o(a)pyrene and dibenzo(a,h)anthracene are below 
the cleanup objectives for both the construction worker scenario and the migration to 
groundwater scenario. 



LOCATION: 

MEDIA: 

Area B - Tank 35-2 

Soil 

CLASSIFICATION: 

COCs - SURFACE: 

COCs - SUBSURFACE: 

LIMITING SCENARIO: 

TIER n ASSESSMENT: 

Industrial Commercial with no. full time worker^and 
structures. Use construction worker scenario. 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

53 mg/kg 
>75 mg/kg 
>75 mg/kg 
>75 mg/kg 

3.2 mg/kg 
15 mg/kg 
16 mg/kg 
>75 mg/kg 

Migration to Groundwater (site-specific); 
Benzene 0.225 mg/kg 

Construction Worker: 
Toluene 47 mg/kg 
Ethylbenzene 58 mg/kg 
Xylenes 410 mg/kg 

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting 
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed 
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective, 
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In 
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for 
soil samples S-1 and S-13. 

Subsurface soil samples SBl-1, SBl-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in 
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples 
SB 1-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes. 



LOCATION: Area C - Tank 55-1 

MEDLA: Soil 

-CLASSITIG ATION: 

COCs - SURFACE: 

• Industrial/Conirn.erci?lniwit]j:no;?ftiIi-timeiWorkers'eT=^^'^ 
structures. Use construction worker scenario. 

COCs - SUBSURFACE: 

LIMITING SCENARIO: 

Ben2o(a)pyrene 
Diben20(a,h)anthracene 

Benzene 
Dibenzo(a,h)anthracene 

2.90 mg/kg 
4.28 mg/kg 

1.5 mg/kg 
0.971 mg/kg 

Migration to Grotmdwater (site-specific): 
Benzene 0.195 mg/kg 
Dibenzo(a,h)anthracene 13 mg/kg • 

Construction Worker: 
Benzo(a)pyrene 17 mg/kg 

TIER n ASSESSMENT: 

All surface soil samples are below cleanup objectives for both the construction worker 
scenario (Table 3) and the site-specific migration to groimdwater scenario (Table 5). 

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to 
grpuhdwater scenario benzene cleanup objective. All subsurface soil samples are below 
cleanup objectives for dibenzo(a,h)anthracene. 



LOCATION: - Area D - Tank 10-5 

MEDIA: Soil 

CLASSIFICATION: .._.Industriai:^S0iiime5eiflfaa^''ne«^frll-liHvea?vcrkers^ajad ^ 
structures. Use construction worker scenario. 

COCs - SURFACE: Benzene 3.1 mg/kg 

COCs - SUBSURFACE: Benzene 4.0 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (generic): 
Benzene (surface) 0.09 mg/kg 
Benzene (subsurface) 0.03 mg/kg 

TIER II ASSESSMENT: 

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration 
to groundwater pathway for benzene. 

Subsurface soil samples SBl-2, SBl-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7 
are in excess of the cleanup objectives for the migration to groundwater pathway for 
benzene. ' 



LOCATION: 

MEDL\: 

CLASSif ir" 

Area E - Tank 120-2 

Soil 

iustrial/Commercid with no foil time workers 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE: Benzo(a)pyrene 

COCs - SUBSURFACE: NA 

1.25 mg/kg 

LIMJTING SCENARIO: 

TIER n ASSESSMENT: 

Construction Worker: 
Benzo(a)pyrene 17 mg/kg 

All surface soil samples are below the cleanup objectives for the construction worker 
scenario for ben2o(a)pyrene. 

All substirface soil samples are below all cleanup objectives for both the construction 
worker and.migratioh to groundwater scenarios. 



LOCATION: Area F - Tank 200-1 

Soil 

Industrial/Commercial with no fiill time workers 
and no structures. 

COCs - SURFACE: NA 

COCs - SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER II ASSESSMENT: 

All surface and subsurface soil samples are below all applicable cleanup objectives. 



LOCATION: 

MEDLA: 

COCs - SURFACE: 

Area G - Sulfurie Aeid Spill Area 

Soil 

Industnal/Goinmercial with no nilj time workers 
and no structures. 

NA . . • 

COCs - SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER n ASSESSMENT: 

Surface soil samples were analyzed for pH and found to be within the normal limits for 
soil acidity. 



LOCATION: Area H - Hawthorne 

MEDU: Soil 

CLASSIFICATION: ''Indusmal/'doi^^ with^oTufi Erne workers 
and no strucnires. Use Construction Worker scenario. 

COCs - SURFACE: NA 

COCs - SUBSURFACE: Benzene 0.059 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 0.135 mgAcg 

TIER II ASSESSMENT: 

All surface soil samples are below all applicable TACO Tier I cleanup objectives. 

All subsurface soil samples are below the site-specific migration to groundwater cleanup 
objective calculated for benzene. 



LOCATION; 
I 

MEPL\: 

COCs - SURFACE: 

COCs - SUBSURFACE: 

Area J - Route 3 

Soil 

Industrial/Commercial with no ftill time workers 
and no structures. Use Construction Worker scenario. 

Dibenzo(aJi)anthracene • 2.10mg/kg 

^ 

Benzene 
Ben2o(a)anthracene 
Ben2o(b)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 

0.20 mg/kg 
4.94 mg/kg 
23.3 mg/kg 
9.9 mg/kg 
238 mg/kg 
18.2 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene • . 
Benzo(a)anthracene 
B enzo (b)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 

Construction Worker: 
Benzo(a)pyrene 

0.075 mg/kg 
5 mg/kg 
12.5 mg/kg 
400 mg/kg 
5 mg/kg 

17 mg/kg 

TIER II ASSESSMENT: 

All surface soil samples are below the cleanup objectives for the construction worker 
scenario and the site-specific migration to groundwater scenario. 

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to 
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess 
of the migration to groundwater Cleanup objectives for both benzo(b)fluoranthene and 
dibenzo(a.h)anthracene. 





r.w. 
OlO-O^ -

Burns Waste 
&' Consultants, 

McDonnell Inc. 
November 20,1997 

. . . 

Mr. Jim O'Brien 

17 Cossuis Court 
Fenton, M'suuti 13026 

Phono: 314 305-0077 
Fox: 314 326-1295 

KLL Oitil-, 

p,>^ *^Viiartrr--r. 

OfBce of Chemical Safety 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794-9276 

Re: Clark Refining & Marketing, Hartford Refinery: 
lEPA Spill Nos. 940851,941772,942837, 941526, 
930211. 942288 947873. 931160. 941-913. 942188. and 942432 

Dear Mr. O'Brien: 

On behalf of Clark Refining & Marketing, Inc. (Clark)^ Bums 8c. McDonnell Waste 
Consultants, Inc. (BMWCI) is pleased to present this proposal for remediation activities 
at the Clark Refinery Spill Sites listed above. Site investigations were completed at each 
of these spill sites and suiumaiized in the September 1996 report by BMWCI titled 
Summarv Report: Surface and Subsurface Investigations of Soills at the Clark Hartford 
Refinery . Each spill site is designated by the area name assigned in the September 1996 
report: Area A is No. 9940851; Area B is No. 941772; Area C is No. 942837; Area D is 
No. 941526; Area E is No. 930211; Area F is Nos. 942288 and 947873; Area G is No. 
931160; Area H is Nos. 941913 and 942188; and Area J is No. 942432. A Tiered 
Approach to Cleanup Objectives (TACO) Tier 11 assessment of each area was also 
completed by BMWCI and summarized in the November 3, 1997 BMWGLletter to the 
Illinois Environmental Protection Agency (lEPA). In the November 3,1997 letter. Areas 
A, E, F, G, and H were all determined to be bdow Tier H cleanup objectives, making 
remediation of these areas uimecessary. This letter, on the basis of the TACO Tier U 
assessment presents Clark's proposed remedial approaches for each of the remaining 
spill areas (Areas B, C, D, and J). 

As detailed in the November 3,1997 letter. Area B has surface and subsurface soil 
samples in excess of TACO Tier II cleanup objectives (CUOs) for benzene, toluene^ 
ethylbenzene, and xylenes (BTEX). Of the 7 subsurface soil samples in excess of Tier II 
CUOs, 4 are located within the top 2 feet of the stnface, including the 2 samples with the 
highest benzene concentrations. As the majority of the contamiinatioh is shallow (less 
than 2 feet below ground surface), proposed remediation efforts at this area include 
surface application of heterotrophic bacteria and soil aeration through disking. Therefore, 
remediation efforts will be concentrated on the top 2 feet of soil in this area. 



Mr. O'Brien 
-Ncvesiber 20, 1997 
Page 2 

Area C, as detailed in the November 3, 1997 letter, has only two samples in excess of 
Tier II CUOs for benzene. Both of the subsurface soil samples were collected from soil 
boring SB-3 at ^pths-ofr2J-andJ.J-feetbes;4ndicating-localized historical 

these benzene concentrations do not appear to be related tO the s^ 
svent of interest in this report, additional remediation activities are not proposed for Area^ 

A TACO Tier II assessment of Area D was not possible due to difficulty in collecting a 
site-specific sample for organic carbon analysis. Area D is within the tank fanm and is 
directly across an access road from Area C. Assuming that the fraction of organic carbon 
in the two areas is comparable, and thereby applying the site-specific CUOs from Area C 
to Area D, three shallow subsurface soil samples fall below site-specific CUOs. Thus 
there are two surface and five subsurface soil samples in excess of Tier 11 CUOs for 
benzene. The maj^ty of thexoatamwiatioD above Tier P CUOs i'*; .subsurface and 
MstoricaiTn nhture. As these benzene concentrations are not related to i^e spill event of\ 

jMnterest in this reportradd^*^'"^?! rrrnfftiflfi^.actiyitigs are not proposed for Area D. J 

/ 

.1 y 
Area J is" along the Route 3 levee in Hartford, Illinois and is under the jurisdiction of both 
the Wood River Levee District and the Army Corps of Engineers. Access to this area is 
highly limited by both bureaucratic and physical obstacles. The spill area is only 
intermittently accessible to vehicle traffic. In_addition,-fiie-€ontanimation-Hi-this Area in 
xcesS'oi TACU'Tier ffCUOs is limited to subsurface soil. Therefore, additional 

remediation activities are not proposed for this spill area. 

If you have any questions about the proposed remediation activities presented in this 
letter, please contact me at (314) 305-0077, exL 226. 

Project Manager 

bm 1134\projects\clark\rerine»y\aitTesp\l UOltff.wpd 



APPEiNDIX P-6 

AREA B TANK 35-2 SPILL AREA 
lEMA INCIDENT 941772 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices/ 4/23/2003/ MMN/BRS 

laifiiiiitiii 
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OmcE or THE AxrcwNEr GENERAL 
STXTt OF luJNOB 

MBnbn.1996 » 
Jim i^an 

A-noKHor cDiieiwt. 

^Shcdcey 

]90 5cotblA5a]]s5treci 
Chiai«i». 0.60603-3441 

RE: CUrkBartfonI / Spin Ssnplfn^l'laaRcvWaa Approviila 

DcarMASbario^r; 

I «m-wridag to coniim die Ageacy^ •ccepcaaM of Ac plaa &r ntapHng ihtf wv dtsousBd at a 
ineetmglidd oa PcbnittyZ?, 1995betv^(tpKseatativeaoftte $tatBaadaaik. Iiutitlly,BunaA: 
McDoondl bad pnpiwediSampHog and Aa«]^?laalbr Areas and 1. h my letag dated 
Jimuaiy 16,1996, to yeu <W! propttftd ad^onal mBgliDg g Aicas A, E, sad G as Wl ̂ goimdwalcr 
noiiding in AxcftS K and L. At the Pcfouiiy 37,1996, meeting, iqpisscntatives oT Gek pmtotM iba 
State with a two page table of proposab fbr sampfing at the variona arcv in le^oue lo tb« iaots raised 
m my letter. Fattber tbscossiou at that meeting itnilled in an appstoit agreement tegarditig a sampling 
plan acceptable to all padies. FoUowbg are dm speci&s of that plan as k b mjderstood by die IQxnois 
EPA leencvniiJiivct. 

y 
J 

Area A .• represediagqiill i'940851 
Aspbab spill 
NorAwest of Bio Unit 

Surface samples (OBO loot beiow post^leaaup 
iiDintariace) 

Area A .• represediagqiill i'940851 
Aspbab spill 
NorAwest of Bio Unit 

Area A .• represediagqiill i'940851 
Aspbab spill 
NorAwest of Bio Unit 

caa)podte«fS-2ai>dS4,aadoQolTomS-4. S*! 
and S~4 are mlQidcd to be edlodcd just otxbdde 
iba previously TCaiedlaiBd ana lo the aoutb and 
aet^ic^ediveiy, 

SOaSau<ii3ecM4S««ci. SH«eficM,I0iiMM S»06 (UT) SM-tOaO . rvft (iiy) m.t77l • nOb (217)712-1048 
loa W«« Fandebh Since a>k«ca. nOntat SoSOl 011) 814.1000 • TTYS 01S) 8I4.SS74 • F.UC: 012) 8144808 

1001 Zut HOMI' BMOI (OISI 4574508 * TTY; (tit) iiT'tfUl ' ROC* (618) 457^^ •> 
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•MflR 1? '96 10:31flM P.3 

Are* S - r^>res«nrijJ8 spill #9^1772 

Guolise spin llnm mixer failve ̂  Tuk 35*2 

TwilcAra SS"! & >2 

Surbcc simpks (€" to 12"dqpth) 

Vnq- 7 samplat tnr STT^ /SS^l thni SB-5 as 
proposed, and tw tnors nOfSh and seudi of SB-3 
in line witliSB-Z, $2^5 «ndSB-l, SS-* 
rejpatJivdyJ 

Sabsiurfacesaittplec (two samjdes each, eoHeaod 
fionnhehifiliBtPIDTEading,«^a±5 Caot depth 
cr ptmadw^ Sv eadi bon^ 

lihroSB-5) 

Alts B - mpitseociag spill #941772 

Oatoiioe spill /Him mixer failure at Task 35^2 

T«ifcArc*35-3 
3 

Aren B — r^resettmS spill #941772 

Qasoliis spil] fioin mixa-rafltxTB Bt Tank 3 5^2 

TtaJcArttSS-l 

Are* C - represeoiiag spflle #942837 and 
#941772 

Gtsoil ovcdSl oCTank 55-1 and ovcrQow of 
gasoline spill fitun drainage from Tank Area 
mixer £uhss at Tank 35-2 

Tank Arcm 55-1 

Surface samples (5" \0 12" depth) 

vnr^7 «>T«laifflrBTEX (5 samples in area 
in east 'A of Task Am and 2 sapiplts 

fipm thi* part not ippaimdy impaeled withm *e 
task dike area) 

StibsurfiKt samplea (two aas^ each ,coIIfidad 
£UIA dm reading, and It 5 Ibot depth 
or groundwata intafwefar each borio^ 
vr>r?7>y»^t^tofBTEXfboibinareaairc^ 
"in East'A cf Tank Area) 

Coasplidotod wilh retpdrenBcnts for Am C, since 
laoc lank fann aObded. 

Surfaea samples (6" to 12" depth) 

VOr.! 7 anmlta for BTEX (4 at SB-1 thmSB^ 
end diraeoibcrs: one lecttd between SB-3 and 
SB-4, cna colk«ftrib«*tc<a the pipe rack and 
tuk 55-1 ac^acent to the eJKStBinnost aspect of 
8ui task, and ODB coDcoed becwcca SB-l and 
SB-2) 

4 cormerite sartmloa. eaA of S diicrelc 
tPrrpHnfl pomis; as indkaiBd m pippoial diasnm. 

SubSbrfacie swDplM (two isniplct each boring, at 
highen PID reading, and al.5 fool depth br 
groiiuKvaicr inletlke for each boring) 

(alSB-l Ihm SB-4as 
indicaiBd in the pfcponl <gagram) 
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Area D — fcprtynHng spill #941526 

Kaphtfaa ssultolacae 

TankArta 10-5 

Swfaeesaapics (6" to 12" iepA) 

VOCr. 4 awooli^ fnr HTKY -WmeWhalfene a at 
five 10 ten on either skk [east "wcs^ of £B-
3 and 2 trore collected bctweea cutKenter of 
tank end dike wall) 

5«bsuri«ce samples (tv»9 saoples CoUccted 
frem tach boDos* ^ ̂  
foot dcpft or ̂ omdaattxinliafihco for each 

Vnr: 4 boringaihr BTEX md VachOialaie ( at 
SB-1 ihw SS-< as propbied) 

Area E — reprsassliag spiU #930211 

Cmdooil 

Tank Area ]20>2 

Surface aampka (6* to 12" dqifii) 

VOC: 10 samoleg fof BTEX ( al5B-l thru SB-
10) 

4 6mT170a» fainp??^ each of s disM • 
saoylingpomiS as indieatedin proposal t&agtvn. 

Subsar&cc lampks (cnesanple odi boring at 
UghcsinDxeading } 

BTTTifiwidPMAy 10 borings (at SB-1 thni SB-10 
as indtcated in the proposal dragrani) 

Area F - rqinsentiag spiUs #942238, #941373, 
#942355, and «951217 

Cnide oQ and gasdine 

TankArta 200-1 

SoilacBsawpUs <6* to 12" depth) 

VOn:10«mo1eaforBTBX (as indicaiai in 
proposal dissnua) 

m£AB3 mpovitBaatrmles (each Of 5 discTCO: 
sampling points as indiodad iaprcpasaJ 
diagrao). 

Subsurface samples ftwo ssimles eadLbofing. at 
PIDnading, snd alf iboi depth or 

grooodwaicr intsrfice for each boring). 

BTT^en8PNAs-3bQrm«/at SB-1 thro SB-3 as 
imScstdiiatbepreporaliSagram);. ' 

Area G -rqpieseating spill #931160 

SuITwie acid 

Cooitne Tower #S Area 

Surface tamplei (0-12") 

pfT-4efltnB»rite««iw>les (eai^ of 5 discrcto 
samplhg ponU as imficated in proposal 
diiiBroai). 
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Ar«a,H- rtptocnun; spiU #941913. #942182 

Gasoil 

Area adjacent to fianrthom Avenue wbere Seed 
supply lines cross to connect vdth Tank 120-7 

Surface samples (S" to 12" dqpth) 

vnr> 1 n wmnles fw BTEX fas indioatcii in 
proposal diasrsm) 

PNAg 4 eonroosTh' swnales fof S hereto 
sampling points cadi lU indicsiBd m proposal 
diagram). 

Subsurface samples samnles each tiering, at 
U^Mst ?1D read^ and at Sdepili or 
gfoundivalcr inlertks ]iv eadi bena^. 

HTT;y»nd?NAsr lObcrines (at SB-1 Oau SB-lO 
as indicated in dm proposal diaj^am). 

Area J - itpreseptins spill #942432 Surface samples (6" to \2' depth) 

\OC' 4 ssmBlw for BTEX f ctilv SB^I thru 55-4 
as lAtSeated is proposal Sagrain) 

ZMASLL aoee smnples faf 2 dilCKto 
eaaplxng poiats eri as indicticd in proposal 
diagram, SB* I lhraSBL4}. 

Subsurface urnpks ftiwo Mmples each bceing. at 
lu^icstPlD reacSng, and at 5 foot d^di or . 
groundwater toterfaee lor andi 

BTEX and PNAr. $ (at SB^l thni sB-d as 
iBdma^ in the proposal diagnm). 

As for Area K (icpiesemiug tpill #940513 <a^4alt)) and Area L (tepreseatmi Spflls #94.1701, 
#930726 and #950893 (gasdL fiid oU and pettotean kadun^). the Aijrocy bas received and rewewcd 
ihc "Held Iixvestigatioa Woriqjlim Ibr Groundwater Si»pl»g » Clark Befinmg and KfarfcEd&g. loc 
Bkck on Rreir Line Rdcasc area''dated Jtmc 1995 pertamine re Area K and the "She Asseaament 
Bepoii - Hazlferd Rivo* Tenninal Ibr Oaik ReSamg and Markcdng, ln& Hartford, nrmois" dated 
Dccoaber 1995 perliaamg to Area L Pwsuairt to aark'spropcred field mvtstigalioa woricplao and siic 
jiiwjimiwi't repon for sits "K" and "L", the Agency reqmw that Ibc wcUs from each of ibcse liies be , 
tanqiled and BJOoitDred for at least tftrwypars, The saving sad monitoring fitaqucnqf Cor (he first year 
'di^! iiie ona(pi3itertyhasic,,d)e second year on a sant-annual basis, and aajjually lharnaflm'. SampUng 
shell continue until three coeseoativc sets ofsample data thaw knwis below groundwater qoniity 
siandaxds or grbtaaiwalof cleanup objocdvcs approved by the Agency. The sample parsmcm proposed 
tn'Oarli'seonsnlDmiareaeeqjtabla ' " 

In soil boring and sampling results ftem Area L taken limn the Doeeeobcr 1993 sHa 
^._iont report have indiealcd that volatile samples Oomsckcicd soil borings arc in cNEcss of dm 

T.ACO Class 1 soil elcnnup objeeUvcs. Oaik shall provide the Agency wiUt a wwfcplan to address these, 
soih at Area L (lUvs Tenmual Local^). 
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Useatrfiedttbcdulsisdul Qackslullsaod final plans IcrA^eoeyapproviltvvowcdaafia'TGceipl of 
thislettsr. T}io Agezuy^fhsfimoiwwedc&UoivngitirBcaiptorthaplaBs. TbeplansihouUbesftiitto 
Jim CBriea a eon* lo'me. ifyeDhAveu9questioas,plBasadPB0clM3iUtsiocaIl. 

Vcf/tnifyyeiBt, 

lamtf L M«iS>o 
ti(Il>aj/rirTif I il 

Eovnenawitd Borem, SpoagBeii 

esc. 

pc;JimO'Biri«n 

JnfattWaHsDR 

JLM^ 

»« TOTfiL PflQE.07 ** 





CLARK 
CJit-^Ou^ 

REFINING 4t MARKETING. INC. 

201 East Hawthorne 
Hartlor.d, Illinois 62043^0007 
jh 613-2S4-730I fx 613-254-6064. 

April 7, 1997 

Mr. Jim O'Brien 
Office of Chemical S^ety 
Division of Environmental Programs 
Illinois Environmental Protection Agency 
2200 Churchill Road, P.O. Box 19276 
Springfield, m 62794 

Re: State vs. Clark, PCB 95-163 

Dear Mr. O'Brien, 

Please find attached a copy of the Bums & McDonnell Waste Consultants, Inc. report 
entitled Summary Report; Surface and Subsurface Investigations of Spills at the Clark 
Hartford Refinery dated April 1997. This report summarizes the field sampling activities 
and analytical results for Areas A through H, and Area J at the Clark Hartford Refinery, 
Field activities Were conducted in accordance with the sampling and analysis plans 
approved by the Illinois EPA. 

The preliminary findings show that Clai^k's remediation efforts have been successful. 
Selected areas may require flrrther evaluation. We believe the remediation goals should 
t ake into account the former and future industrial use of the sites and the minimal risk of 
exposure to the public. If you have any questions, feel free to contact Bill Irwin at (618) 
254-7301 ext. 266. 

Sincerely,. 

•orrest B, 
Refinery Manager 
Enclosure 

cc: John Sherrill 
Tom Powell 
Tom Miller . 

RECEIVED 
APR „9 1997 
IEPA/DLPC 



SUMMARY REPORT: 
SURFACE AND SUBSURFACE INVESTIGATIONS OF 

SPILLS AT THE CLARK HARTFORD REFINERY 
FOR 

CLARK REFINING AND MARKETING, INC. 
HARTFORD REFINERY 
HARTFORD, ILLINOIS 

SEPTEMBER 1996 (• 
Project No. 94-155-4-056 

Bums Sc McDonnell Waste Consultants, Inc. ^^^A/DLPr\ 
Engineers - Geologists - Scientists 

SL Louis, Missouri 

( 
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INTRODUCTION 

This report presents the results of nine separate surface and subsurface investigations associated 
with reported spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois 
Refinery. These spills occurred between December 6, 1991 and July 7, 1995 at or near the -
Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Ulinbis, approximately, 10 
miles north of St. Louis, Missouri. 

The site investigation reports included, herein present data obtained as a result of soil sample . 
collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these 
documented releases. Soil sampling and analysis at each site was conducted according to the site 
specific Sampling and Analysis Plan generated by Bums & McDonnell Waste Consultants, Inc. 
(BMWCI) and approved by the Illinois Environmental Protection Agency. BMWCI personnel 
provided oversight of all field activities described in the following reports. 

bmSS l\pnijeas\clark\himfbrd\repon\summary TC-2 
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1.0 INTRODUCTION 

1.1 GENERAL 
The following describes the site investigation activities used to further characterize the condition of the . 
Tank 35-1, 35-2, and 35-3 diked areas (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford, 
Dlinois. The results of this characterization were used, in addition to previous surface sampling conducted 
in October, 1995, to determine the approximate vertical and horizontal extent of subsurface contamination 
at the Site due to this release (Illinois Environmental Protection Agency Spill #941772). This site 
investigation report provides: site geology and hydrology, a description of the field work performed; 
methods, procedures, and analyses used; chemical analyticrd data; and a summary of contaminant 
occurance. The location of the Site is illustrated on Figure 1. , 

1 

1.2 SITE HISTORY AND DESCRIPTION 
On August 9,1994, Clark had a release of approximately 2,000 barrels of gasoline due to a ruptured gasket 
on the mixer for Tank 35-2. The majority of product was contained within the dike surrounding Tanks 35-

2 and 35-1. Minimal product was observed in drainage ditches around Tanks 35-3, 55-1, 55-3, and 120-9. 
During the incident, firefighting foam was applied to the area to minimize vapors and explosion hazards. 
Representatives from both the United States Coast Guard and the Illinois Environmental Protection 
Agency (lEPA) visited the site. 

Clark personnel used vacuum trucks to recover free product and water from the areas surrounding the tank. 
Clark estimated approximately 1,995 barrels of product and 3,600 barrels of water and entrained gasoline 
were recovered by this process. Recovered product was renin through the process units, while recovered 
water was treated at Clark's aggressive biological wastewater treatihent process. Following drying of the 
site, Clark initiated a modified biological augmentation program to remediate the soil by applying activated 
sludge from the aggressive biological wastewater treatment process. A composite soil sample was 
collected on June 5, 1995 to determine levels of petroleum hydrocarbons in the soil. 

On June 20,1995, Clark began excavating soil from the area around Tanks 35-1 and 35-2. Between June 

20 and June 27, 1995, twenty-two roll-off containers were loaded with soil. Approximately 225 cubic 
yards of soil was disposed of at Laidlaw Landfill in Roxana, Dlinois. Grab soil samples were collected by 

Clark on August 1 and October 12, 1995 from the same locations as the previous composite sample and 
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analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) and polynuclear aromatics (PNAs). 
A more detailed description of the original sampling activities at the Site is contained in the Bums & 
McDonnell Waste Consultants, Inc. (BMWCI) report Summary Report of Spills at the Clark Hartford 
Refinery for Clark Refining and Marketing. Inc. of November 1995. The Site is depicted in Figure 2. 

94155/4031/repon/clrkrptl.wpd 1-2 



2.0 HYDROGEOLOGY 

2.1 REGIONAL HYDROGEOLOGY 
The Site lies within the Alluvial Valleys Region as defined in United 
States Geological Survey Water-Supplv Paper 2242. 1984. The Alluvial Valleys Region is commonly 
underlain by sand ^d gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly 
underlain by interbedded silt and clay in turn underlain by a basal layer of sand and gravel. Locally, these 
units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of 
Quartemafy Alluvium, which is made up of modem river floodplain deposits of poorly-sorted sands, silts, 
and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground 
surface (bgs). 

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The 
sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by 
deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial 
period. 

TTie alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent 
and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to 
the streams in the valleys. 

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones, 
sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip etist toward the center 

of the Illinois Basin. The Illinois Basin is the major geologic structure in the region. 

2.2 LOCAL HYDROGEOLOGY 
Soil borings were completed to a maximum of 7 feet below ground surface (bgs) at this location. 
Sediments encountered during drilling included mainly grey to black silty clays with some shallow sand 

and gravel. Groundwater w^ not encountered during drilling. Soil boring logs are included as Appendix 

A. • . 

I 
I 
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3.0 FIELD INVESTIGATION ACTIVITIES 

To detennine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site, 

fourteen surface soil samples were collected and seven soil borings were drilled and sampled. The 

sampling locations were concentrated around Tanks 35-1, 35-2 and 35-3, and are shown on Figure 2. 

3.1 SURFACE SOIL SAMPLE COLLECTION 

To determine the presence of surface contaminants in the vicinity of the release, fourteen surface soil 

samples were collected and analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by 

United States Environmental Protection Agency (EPA) Method 8020. Surface soil samples were collected 

at a depth of 6 inches below ground surface, to insure sampling of native soil, and were collected prior to 

completion of the borings with a drill rig. Soil weis placed in laboratory-cleansed jars 

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION 

Seven soil borings were drilled in the vicinities of Tanks 35-3, 35-2, and 35-3. The first 2.5 feet of each 

boring was field screened with a photoionization detector (PID). Each boring was completed to a depth of 

5 feet below the highest PID reading measured in the top 2.5 feet. Soil borings were drilled using an all-

terrain vehicle (ATV) mounted drill rig with hollow stem augers and were continuously sampled using 

split spoon samplers. Drilling logs are included in Appendix A. 

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom 

of the boring. In borings with no elevated PED readings, samples were collected from the bottom of the 

boring only. Soil samples were removed from the stimplers with minimal disturbance and placed in 

laboratory-cleansed jars. Subsurface soil samples were analyzed for BTEX by EPA Method 8020. 

3 J SAMPLE COLLECTION PROTOCOL 

Personnel responsible for activities associated with collection of soil samples followed standard procedures 

to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the 

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples 

were packed into a cooler with ice and promptly delivered to the analytical laboratory using chain-of-

custody procedures. All laboratory analyses were performed in accordance with EPA methodology by 

American Technical and Analytical Services, Inc., of Maryland Heights, Missouri. The laboratory results 

and chain-of-custody forms for surface soil samples are included in Appendix B. 
• * • * * 



4.0 CONTAMINANT OCCURRENCE 

Founeen surface and seven subsurface soil samples were collected and submitted for laboratory chemical 
analysis to delineate the approximate horizontal and vertical extent of soil impacted by petroleum 
hydrocarbons at the site. The analytical laboratory reports are contained in Appendix B. 

4.1 SURFACE SOIL SAMPLES 
Of the fourteen surface soil samples collected, six fall within acceptable contaminant limits. Soil samples 
S-2, S-4, S-5, S-7, S-11, and S-12 are all below the Dlinois EPA Tiered Approach to Cleanup Objectives 
(TACO) Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties. The remaining 
soil samples all exceed TACO Tier 1 values for at least one BTEX constituent. The results of surface soil 
sample analyses are summarized in Table 1. 

4.2 SUBSURFACE SOIL SAMPLES 
Eleven subsurface soil samples were collected and submitted for laboratory analysis of BTEX. Six 
samples, soil samples SB-1-1, SB-2-2, SB-3-2, SB-3-7, SB-4-7, and SB-7-5, all exceed TACO Tier 1 
values for at least one BTEX constituent. Soil samples SB-1-5, SB-2-2, SB-4-2, and SB-5-5 are below 
TACO Tier 1 values for TEX and below detection limits for benzene; however, the detection limits for 
benzene in these analyses are above the TACO Tier 1 value due to necessary dilution. These samples are 
therefore inconclusive with respect to benzene. Soil samples SB-2-7 and SB-5-5 are below TACO Tier 1 
values for all BTEX constituents. The results of subsurface soil sample analyses are summarized in Table 

2. 



5.0 CONCLUSIONS 

• No free petroleum product was encountered during surface soil sampling. 

Surface soil samples S-1, S-3, S-6, S-8, S-9, S-10, S-13, and S-14 all exceed TACO Tier 1 values 
for one or more BTEX constituents. 

Subsurface soil samples SB-1 -1, SB-2-2, SB-3-2, SB-3-7, SB-4-7, and SB-7-5 all exceed the 
TACO Tier 1 values for one or more BTEX constituent. 

Subsurface soil samples SB-1-5, SB-2-2, SB-4-2, and SB-5-5 are all undefined with respect to 
benzene due to laboratory dilutions. 

Subsurface contaminant levels decrease with depth in soil borings. 

• The low permeability silty clay soil in the subsurface along with the Clark's immediate removal of 
free product at the time of the spill decrease the risk for contaminant migration to groundwater 
caused by this release. 



iBLE 1 
Summary of Surface Analytical Results 

Clark Refining & Marketing, Inc. 
Area B, Tank 35-2 Tank Yard 

Hartford, Illinois 

Sample Number: 
SampleiData: 

COMPOUND 
Units 

TACO 

Tjer l CUO' 

( 

06/ 

5-1 
04/96 

s 
06/0 

-2 

14/96 06/ 

S-3 

04/96 

S 

06/0 

-4 

14/96 

S 

06/C 

-5 

14/96 

« 

06/ 

5-6 

04/96 

S 

06A) 

-7 

14/96 

S 

06/0 

-8 

14/96 

1 

06/ 

3-9 

04/96 

BTEX • DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result 

Toluehe . •'-yi 

E«hylb"n2ene;:{jiri.y:;:; 
Xylenes'(lotal) 

Total BTEX 

pg/Kg 

|ig/Kg 

pg/Kg 

pg/Kg 

pg/Kg 

jyiiSiOiw#;: 
74i000 

1.250 

1,250 

1,250 

1,250 

6,500* 

69,000* 

36,000* 

>75,000' 

>106,500 

§m 
1 

yii'v. 
:|4^| 

:Kl 
49 

70 

1,250 

i;25o' 

1.250 

1,250 

3,900' 

1,700 

4,800 

tlOiOOO'^ 

120,400, 

1 

xBB-
1 

BDL 

:/•' -1 •;// 

BDL 

BDL 

1 

1 )••:; 
1 

1 

1 

BDL 

BDL 

BDL 

1 

1 

: 5 

, 5 ; 

5 , 

5 

35* 

BDL 

BDL 

130 

165 

1 
•yiv 
i;- i;.'J 

1 

BDL 

BDL 

i BDL 

BDL 

BDL 

1,250 

1,250 

1,250 

1,250 

2,400* 

1^800 

3,800 

MiOOO-

98,000 

1,250 

1,250 

1,250 

1,250 

12,000* 

53,000' 

19,000' 

>75,000-

>159,000 

Sample Number: 

Sample Date: Units 

TACO 
Tier 1 CUO« 

S-10 S-11 S-12 S-13 S-14 Sample Number: 

Sample Date: Units 

TACO 
Tier 1 CUO« 06^4/96 06/04/96 06/04/96 06A»4/96 06/04/96 

COMPOUt4D 

BTEX DL Result DL Result) DL Result DL Result DL Result 

Benzene :!l; -.v:': ij' J; -1 SMi 
Toluene 
Ethylbenzene ^ • 

Xylenes (total) 

Total BTEX 

pg/Kg 
pg/Kg' 
pg/Kg 

pg/Kg 

pg/Kg 

llsli 
74,000 

125 
125 

'exiy^ip. 
i'12S.'.-

125 

340 

810 

1,410 

1 

BDL 
BDL 

'B&I 
1 

1 

ffiyi 

1 

\ BDL , 
BDL 
BDL 

BDL 

BDL 

1,250 . ' 
1,250 
1,250 

1,250 

53,000* 
>75,000' 

>75,000* 

>75,000-

>278,000 

5 
5 

5 

10 

100* 
40 

240 

330 

710 

* - lEPA Tiered Approach to Cleanup Ob|ecllves Tier 1, Table B Soil Cleanup Ob]ecllves for Industrlal/Cominercial Properties 

BTEX - Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SW846-B020 

DL - Detection Limit 

pg/Kg - Microgram per tdlogram 

BDL ' - Below detection limit 

NL -Compound not listed in TACO Tier 1, Table B 

4Ha' - Above TACO Tier 1, Table B. industrial/Commercial Cleniiup Objecllve(ingosllon. Inhalalion, and/or migralion to gioundwaler) 



TABLE 2 
Summary of Subsurface Analytical Results 

Clark Refining & Marketing, Inc. 
Area B, Tank 35-2 Tank Yard 

Hartford, Illinois 

Sample Number: TACO SB-1-1 SB-1-5 SB-2-2 SB-2-7 SB-3-2 SB-3-7 SB-4-2 SB-4-7 SB-6-5 SB-6-6 SB-7-5 

Sample Date: Units Tierl CUO< 08/04/96 06/04/96 06/04/96 068)4/96 06/04/96 06/04/96 06/04/96 06/04/96 06/04/96 06/05/96 06/05/96 

COMPOUND 

BTEX DL Result DL Result. DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result 

Benzene pg/Kg 

. 6,000 ^ 

1,260 ::3,20Dr 1260" ; BDL 1260" 
i.'. 

BDL 1 
• 'i ''-i-" 

•• 10 1,260 2700* 126 330' 1250" BDL 5 62 125" BDL 1 16 10 360' 

Toluene : .vv pg/Kg. . 6,000 ^ 1,260 16,000* 1450 2,600 1,250 3,200 • 1 9 1,250 BDL 126 BDL 1,250 BDL •6 8 125 150 1 7 10 27 

Elhylbenzene. pg/Kgi : 6,000 ,i 1,260 16,000' 1,250 DDL 1,250 7,900* 'TT : 40 1.250 11,000 125 350 1,250; 4,600 5 67 125 660 1 4 10 69 

Xylenes (lolal) pg8<g 74,000 1,250 >75.000' 1,250 11,000 1,250 46,000 125 190 1,250 .75(HHI 125 470 1,250 29,000 5 97 125 1,600 1 8 to 79 

Total BTEX pgrt<g >109,200 13,800 57,100 258 .88,70( 1,150 33,600 224 2,330 35 

< • lEPA Tiered Approach lo Cleanup Ob|ecllves Tier 1, Table B Soil Cleanup Ob|ecllves'lor Induslrlal/Commerclal Properties 
BTEX - Benzene, Toluene, Elhylbenzene, and Xylenes analyzed by EPA Method SW846-8020 
DL • Deleclion Limit 
pg/Kg - Microgram per kilogram 
BDL - Betow deleclion llmll 
NL - Compound not listed In TACO Tier 1, Table B 
408' - Aliovu TACO Tier t. Table B, lfidu&ti1al''C(jrnmercial Cloaniip OhjoclK'e(iii(|0:illon, Inlialallon, aiiil'dr niigialloii Id ijroiinilwaUir) 

1250" - Deleclion llmll exceeds TACO Tier 1, Table B value 

bni27ef»ii|\94l5S4VISa»ioitVata4.aik4 



S-7 
LEGEND 

- SOIL BORING AND SURFACE 
SB-7 BTEX SAMPLE LOCATION 

O - SURFACE BTEX GRAB 
S-11 SAMPLE LOCATION 

25 50 

SCALE IN FEET 

McDdnnell 
Waste 

Consultants. 
Inc. 

FIGURE 2 
Soil Sampling Locations 

Tank 35-2 Yard 
Release #941772 

Clark Refining & Marketing, Inc. 





CLARK 

J=iaE 

fiU NUMBER 
0-70. - O- O I. oQ 

ot?o- -SsS. 

REIMIN iN FILE UNTIL 
201 Eist Hiwlhorne 
Hart.fori Illinoij 62043-0007 

618-2 5 4-7301 /i 618-254-6064 

November 10, 1997 

Mr. Jim O'Brien, Manager 
OfGce of Chemical Safety 
Illinois Environmental Protection Agency • ^ 
P.O. Box 19726 
Springfield, IL 62794-9726 

Re; Tiered Approach Objective Assessment 

Dear Mr. O'Brien, 

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the 
Hartford Refinery that was prepared by Bums & McDonnell. Clark' Refining and 

, Marketing, Inc. will provide your department with remediation techniques for two of the 
remaining sites in the near future. 

; Please call me at 618-254-7301, extension 218 with your questions. 

Sincerely, 

'if. 
Massood Modarres 
Environmental Engineer 

cc: John Sherrill 
Tom Miller 
File U-' 
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McDonnell 1 Inc. 
November 3,1997 
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Mr. Jim O'Brien 
Offiee of ChemiGal Safety. 
Illinois Environmental Protection Agency 
2200 Churchill Road , 
Springfield, Illinois 62794-927.6 

Re:, Clark Refining & Marketing, Hartford Refinery: lEPA Spill Nos. 940851, 
941772. 942837. 941526. 930211. 942288. 947873. 931160.941913. 942188 
and 942432 

Dear Mr. O'Brien: 

17 Couens Court 
Fenldn, Missoun &3026 

Phone; 314 305-0077 
For 314 325-8295 
http;//www.burtismtd.coiii 

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste 
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup 
Objectives (TACO) iassessment of the above-listed spill sites at the Clark Hartford 
Refinery. Site investigations were completed at each of these spill sites and suinmarized 
in the .September 1996 report bv BMWCI titled Summarv Report: Surface and 
Subsurface Investigations of Spills at the Clark Hartford Refinery. In,this letter report,, 
the data compiled in the September 1996 report for each spill site is evaluated for 
compliance with TACO Tier I and Tier II cleanup objectives. 

SOIL SAMPLES 
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1 
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and 
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup 
Objectives for Industrial/Commercial properties. Each spill site is designated by the area 
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No. 
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is 
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and 
Area J is No. 942432. Spill areas are shown on a map of the refmery, included as Figure 
1. Samples from areas that are not listed in the tables were all below the 
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific 
Values for Soils are summarized for the contaminants of concern in Table 3 for the 
Industrial/Commercial, Constmction Worker, and Migration to Groundwater scenarios. 

In addition to the soil sampling completed for the September 1996 report, soil samples 
were collected September 23, 1997 from' four areas for analysis of organic carbon. Soil 
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for 
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Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging 
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4. 
Although both methods are approved for determination of the fraction of organic carbon 
(/^), the site-specificvalues used for this assessment were calctilated from the ASTM 
method of analyzing for organic matter. These values are also presented in Table 4. 

TIER II CLEANUP OBJECTIVES 
The site-specificwas evaluated for Areas B, C, H, and J so that site-specific cleanup 
objectives could be calculated for the Migration to Groundwater pathway. The TACO 
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to 
Groundwater pathway are calculated for subsurface soil samples with a defaulty^ value 
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration 
to Groundwater pathway in addition to the stirface and subsurface soil default objectives. 
The site-specific cleanup objectives were calculated using Equation SI7 in TACO 
Appendix C, Table A. Default values for clay soil were used for density and porosity 
values. 

To use calculated site-specific cleanup objectives, TACO specifies three additional 
concentration limits that cannot be exceeded for a site: 

- the soil saturation limit for each chemical (calculated according to Section 
742.220) cannot be exceeded, 

- the soil attenuation capacity for each site (calculated according to Section 
742.215) cannot be exceeded, and 

- a weighted average of 1 (calculated according to Section 742.720) cannot be 
exceeded at each site for chemicals that target the same organ. 

According to TACO Table E in Appendix A, the contaminants of conceni to this study 
that target the same organ, include only toluene and ethylbenzene, which both target the 
kidneys. These contaminants are present together above TAGO Tier 1 
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in 
Table 1, the weighted average exceeds 1 for samples S^I and S-13. 

The soil attenuation capacity is represented by the organic carbori concentration in the 
soil at each site. The total concentration of all orsanic contaminants of concern at a site is 
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compared to the total organic material in the soil at that site. The total organic 
contamin^t concentrations for all areas discussed in this assessment fall below the 
default organic matter concentration of 2000 milligr^s per kilogram (mg/kg). (Please 
refer to the September . 1996 report for complete soil analytical data.) 

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given 
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation 
limits are used as cleanup objectives when calculated objectives exceed the saturation 
limits. 

TIER n ASSESSMENTS 
In the following pages, each area is individually evaluated relative to the calculated 
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this 
assessment are areas that do not support full-time workers or structures. Clark personnel 
are present in the areas only intermittently and these areas are not generally accessible to 
the public. It is therefore reasonable at each of these sites that the construction worker 
scenario be used for the ingestion and inhalation cleanup objectives. 

Each of the assessment pages in Attachment A addresses the status of a single area. The 
contaminants of concern (COCs) in both surface and subsurface soil ^e represented by 
the highest concentration for each in thaf area (refer to Tables 1 and 2 for complete soil 
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting 
scenario(s) for each area are determined by selecting the most conservative cleanup 
objectives from Table 5. The Tier II assessment for each area is then a direct comparison 
of the site data with the most conservative site-specific cleanup objectives. 

SUMMARY . 
TACO assessment of each of the area^ at the Clark Refinery, as shown in Attachment A, 
indicates that Areas A, E, F, G, and H lare all below TACO Tier II cleanup objectives for 
the applicable contaminant pathway scenarios. These areas do not require further 
assessment or remediation^ 

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface 
concentrations of BTEX constituents-that exceed the TACO Tier II cleanup objectives. 
The cleanup objectives for this area include the calculated site-specific concentration for 

. benzene (migration to groundwater pathway), and the construction worker scenario 
concenU-ations for TEX. 
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Area C, siirrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of 
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup 
objective for this area is a calculated site-specific concentration for the migration to 
groundwater pathway. 

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil 
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup 
objectives for this area are the generic TACO Tier I values, migration to groundwater 
pathway, for surface and subsurface soil. 

Area J, along Illinois Route 3, has two subsurface soil seimples in excess of the Tier II 
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II 
cleanup objectives for benzo(b)fluoranthene and dibenzo(a,h)anthracene. The cleanup 
objectives for this area are calculated site-specific concentrations, migration to 
groundwater pathway, for these three contaminants. 

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226. 

Sincerely 

Paul Christian 
Project Manager 

attachment 

bml lj4\projects\clark\retlnery\reporis\l lOjItr.wpd 



Table 1 
Tier II Surface Soil Sample Summary 

Clark Refining & Marketing 
Clark Refinery 

Hartford, Illinois 

Area J _ 
SB-SS SB-6S 

' All sample data reported In milligrams per kilogram (mg/kg) 

V' 
' i 



Table 2 
Tier 11 Subsurface Soil Sample Summary 

Clark Refining & IVTarketing 
Clark Refinery 

Hartford, lilinois 

* All sample data reported In milligrams per kilogram (mg/kg) 



Tables 
Exposure-Route Specific Values for Soils 

Illinois Tiered Approach to Cleanup Objectives 

Xylenes 

Benzo(a)anthracehe 

^rizo(b)fluarantlierie 

Construction Worker Migration to 

Groundwater 

* All sample data reported In milligrams per kilogram (mg/kg) 

"All information reproduced from Title 35, Subtitle G, Chapter I, Subchapter f, Part 742, Appendix 8, Table 8 



Table 4 
Summary of Fraction Organic Carbon Analysis 

Clark Refining & Marketing 
Clark Refinery 

Hartford, Illinois 

Sample _ Sample Organic Matter 

Location & Number , Date j ASTM 02974-87 

ToL Organic Carbon 
EPA SW-848 

Average Fracbon.. ! , 
Organic Carbon' 

0.0051 

* All sample data reported in milligrams per kilogram (mg/kg) 
'' = Average is calculated using ASTM Method data only. 



I 
Table 5 

Tier I! Cleanup Objectives - Soil 
Industrial/Residential Scenario 

Migration to Groundwater Pathway 
Illinois Tiered Approach to Cleanup Objectives 

1 TACO Generic Cleanup Objectives SiteSpeci.f|,c Cleanup Objectives, • • Surface Subsurface Area B Area C I Area H Area J 
(foe =0.006) (foe = 0.002) (foe = 0,015) i (foe = 0.013) i (foe = 0.009) I (foe = 0.005) 

Xylenes 410" . ISO 410" 410- ! 410" J 375 
Benzo(a)anthracene 6 2 15 13 9 i 5 
Benzo(b)fluoranthene 15 5 • 37,5 ^ 32^.5 J j 22.5 j ^2-5 

3 

* All sample data reported In milligrams per kilogram (mg/kg) 

" Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg) 



ATTACHMENT A 
TACO Tier II Assessment Sheets 



LOCATI ON: Area A - NW of Biological Treatment Unit 

MEDIA: Soil 

CLASSIFICATION.: workers 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE: . Ben2o(a)pyrene 1.21 mg/kg 
Diben2o(a,h)anthracene 2.25 mg/kg 

COCs - SUBSURFACE: N/A 

LIMITING SCENARIO: Migration to Groundwater (generic surface): 
Benzo(a)pyrene 24 mg/kg 
Diben2o(a,h)anthracene • 6 mg/kg 

TIER II ASSESSMENT: 

Surface soil concentrations of both ben2o(a)pyrene and diben2o(a,h)anthracene are below 
the cleanup objectives for both the construction worker sceinario and the migration to 
groundwater scenario. 



LOCATION: 

MEDIA: 

Area B - Tank 35-2 

Soil 

CLASSIFICATION: Industnal Commercial with no full time wor.. 
structures. Use construction worker scenario. 

COCs - SURFACE: 

COCs - SUBSURFACE: 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

53 mg/kg 
>75 mg/kg 
>75 mg/kg 
>75 mg/kg 

3.2 mg/kg 
15 mg/kg 
16 mg/kg 
>75 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 0.225 mg/kg 

Construction Worker: 
Toluene 47 mg/kg 
Ethylbenzene 58 mg/kg 
Xylenes 410 mg/kg 

TIER n ASSESSMENT; 

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting 
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed 
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective, 
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In 
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for 
soil samples S-1 and S-13. 

Subsurface soil samples SBl-1, SBl-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-3 are in 
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples 
SBl-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes. 



LOCATION: 

MEDIA; 

Area C - Tank 55-1 

Soil 

^.-'...^t::.-CLASSiFlGATlON: 

COCs - SURFACE: 

COCs - SUBSURFACE: 

LIMITING SCENARIO: 

Industrial/C ommerci? 1 no:Tti&-timeiWo?kers '03^-^ -.wss 
structures. Use construction worker scenario. 

Beir2o(a)pyrene 
Diben2o(avh)anthracene 

Benzene 
Dibenzo(a,h)anthracene 

2.90 mg/kg 
4.28 mg/kg 

1.5 mg/kg 
0.971 mg/kg 

Migration to Groundwater (site-specific): 
Benzene 0.195 mg/kg 
Dibenzo(a,h)anthracene 13 mg/kg.' 

Construction Worker: 
Benzo(a)pyrene 17 mg/kg 

TIER n ASSESSMENT; 

All surface soil samples are below cleanup objectives for both the construction worker 
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5). 

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to 
groundwater scenario benzene cleanup objective. All subsiirface soil samples are below 
cleanup objectives for dibenzo(a,h)anthracene. 



LOCATION: Area D - Tank 10-5 

MEDIA: Soil 

CLASSIFICATION: d-nfi. _ 
structures. Use construction worker scenario. 

COCs - SURFACE: Benzene 3.1 mg/kg 

COCs - SUBSURFACE: Benzene 4.0 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (generic): 
Benzene (surface) 0.09 mg/kg 
Benzene (subsurface) 0.03 mg/kg 

TIER n ASSESSMENT: 

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration 
to groundwater pathway for benzene. 

Subsurface soil samples SBl-2, SBl-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7 
are in excess of the cleanup objectives for the migration to groimdwater pathway for 
benzene. 



LOCATION; Area E - Tank 120-2 

MEDLA: 

CLASSIUCATION : 

Soil 

Industrial/Commercial with no full time workers 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE: Ben2o(a)pyrene 

COCs - SUBSURFACE: NA 

1.25 mg/kg 

LIMITING SCENARIO: 

TIER n ASSESSMENT: 

Construction Worker: 
Benzo(a)pyrene 17 mg/kg 

All surface soil samples are below the cleanup objectives for the construction worker 
scenario for benzo(a)pyrene. 

All subsvirface soil samples are below all cleanup objectives for both the construction 
worker apd migration to grotmdwater scenarios. 



LOG ATI ON: Area F - Tank 200-1 

MEDIA: Soil 

rLASSIIlCATION: Indnsmal/Commercial with no full time workers 
-. _ ^ -taisass5«i««'3SK^^ 

' .:;s 
and no structures. 

COCs - SURFACE: NA 

COCs - SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER II ASSESSMENT: 

All surface and subsurface soil samples are below all applicable cleanup objectives. 



LOCATION: Area G - Sulfuric Acid Spill Area 

MEDLA.: Soil 

Industnal/Cominerci^ witn no full time workers 
and no structures. 

COCs - SURFACE: • NA 

COCs - SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER n ASSESSMENT: 

Surface soil samples were anailyzed for pH and found to be within the normal limits for 
soil acidity. 



LOCATION; Area H - Hawthorne 

MEDIA: Soil 

CLASSIFICATION: " In3ustxia3?Commerciarwith^o^fi HineVorker^^ 
. and no structures. Use Construction Worker scenario. 

COCs - SURFACE: NA 

COCs - SUBSURFACE: Benzene 0.059 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific); 
Benzene 0.135 mg/kg 

TIER II ASSESSMENT: 

.All stirface soil samples are below all applicable TACO Tier I cleanup objectives. 

All subsurface soil samples are below the site-specific migration to groundwater cleanup 
objective calculated for benzene. 



LOCATION: 
I 

MEDLA.: 

COCs - SURFACE: 

COCs - SUBSURFACE: 

Area J - Route 3 

Soil . 

liidus'tnai/Commercid with no full time workers 
and no structures. Use Construction Worker scenario. 

Dibenzo(a,h)anthracene 2.10 mg/kg 

Benzene 
Benzo(a)anthracene . 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(adi)anthracene 

0.20 mg/kg 
4.94 mg/kg 
23.3 m^g 
9.9 mg/kg 
238 mg/kg 
18.2 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Chrysene 
Diben2o(a4i)anthracene 

Construction Worker: 
Ben2o(a)pyrene 

0.075 mg/kg 
5 mg/kg 
.12.5 mg/kg 
400 mg/kg 
5 mg/kg 

17 mg/kg 

TIER II ASSESSMENT: 

All surface soil samples are below the cleanup objectives for the construction worker 
scenario 8md the site-specific migration to groundwater scenario. 

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to 
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess 
of the migration to groundwater cleanup objectives for both benzo(b)fluoranthene and 
.dibenzo(a±)anthracene. 
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ConsulUnb, 
Inc. 

November 20,1997 

f;LE iJiiii-

I 
I 

Mr. Jim O'Brien 
Office of Chemical Safety 
Illinois Environmental Protection Agency 
2200 ChurchiU Road 
Springfield, Illinois 62794-9276 

• Re: Clark Refining & Marketing, Hartford Refinery: 
lEPA SpUl Nos. 940851,941772,942837, 941526, 
930211. 942288- 947873. 931160. 941.913. 942188. and 942432 

Dear Mr. O'Brien: 

On behalf Of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste 
Consultants, Inc. (BMWCI) is pleased to present this proposal for reme,^ation activities 
at the Clark Refinery Spill Sites listed above. Site investigations were completed at each 
of these spill sites and summarized in the September 1996 report by BMWCI titled 
Summarv Report: Surface and Subsurface Investigations of Spills at the Clark Hartford 
Refinerv". Each spill site is designated by the area name assigned in the September 1996 
report: Area A is No. 9940851; Area B is No. 941772; Area C is No. 942837; Area D is 
No. 941526; Area E is No. 930211; Area F is Nos. 942288 and 947873; Area G is No. 
931160;AreaHisNos.941913and942188;andAreaJisNo.942432. ATiered • 
Approach to Cleanup Objectives (TACO) Tier 11 assessment of each area was also 
completed by BMWCI and summarized in the November 3, 1997 BMWCI letter to the 
Illinois Environmental Protection Agency (lEPA). In the November 3,1997 letter. Areas 
A, E, F, G, and H were all determined to be below Tier II cleanup objectives, making 
remediation of these areas uimecessary. This letter, on the basis of the TACO Tier 11 
assessment presents Clark's proposed remedial approaches for each of the remaining 
spill areas (Areas B, C, D, and J). 

As detailed in the November 3, 1997 letter. Area B has surface and subsurface soil 
samples in excess of TACO Tier II cleanup bbjectives (CUOs) for benzene, toluene, 
ethylbenzene, and xylenes (BTEX). Of the 7 subsurface soil samples in excess of Tier II 
CUOs, 4 are located within the top 2 feet of the stnface, including the 2 samples with the 
highest benzene concentrations. As the majority of the contamination is shallow (less 
than 2 feet below ground surface), proposed remediation efforts at this area include 
surface application of heterotrophic bacteria and soil aeration through disking. Therefore, 
remediation efforts will be concentrated on the top 2 feet of soil in this area. 

17 CiQsnn Court 
Fenlott, Missouri i3Q26 

Phone: 314 305-0077 
Fax: 314 324-8295 
I - // I _.j 



Mr. O'Brien 
Ncrvember 20, 1997 
Page 2 

Area C, as detailed in the November 3,1997 letter, has only two.samples in excess of 
Tier II CUOs for benzene. Both of the subsurface soil samples were collected from soil 
boring SB-3 at depths-o£2-5-and-X5-feet-be&f^dicatixig-Jocalized historical 
contammatioatrAs these benzene concentrations do not appear to be related to 
event of interest in this report, additional remediation activities are not proposed for Area^ 

I the s^ 

A TACO HCT II assessment of Area D was not possible due to dilSculty in collecting a 
site-specific sample for organic carbon analysis. Area D is within the tank fanm and is 
directly across an access road from Area C. Assuming that the fraction of organic canbon 
in the two areas is comparable, and thereby applying the site-specific CUOs from Area C 
to Area D, three shallow subsurface soil samples fall below site-specific CUOs. Thus 
there are two surface and five subsurface soil samples in excess of Tier n CUOs for 
benzene. The maj^ty of thexoatamiBatiQ.njabQy.e .Tier TI, CUOs is subsurface and 
historieafmliiatnre. As these benzene concentrations are not related to ^e spill event of\ 
interest in this repprt- are not proposed for Area D. 

^ Area J is" along the Route 3 levee in Hartford, Illinois and is under the jurisdiction of both 
] the Wood River Levee District and the Army Corps of Engineers. Access to this area is 
•{U/fl highly limited by both bureaucratic and physical obstacles. The spill area is only 

intermittently accessible to vehicle traflSc. In-additioii,-the-eontariimation-m-this Area in 
^xcesiTofTACO Tier n CUOs is limited to subsurface soil. Therefore, addirional 

remediation activities are not proposed for this spill area. 

If you have any questions about the proposed remediation activities presented in this 
letter, please contact me at (314) 305-0077, ext 226. 

Sincerely, 

^C) 
^aul Christian 

Project Manager 

bniI134\projects^laric\refineiy\cOrresp\l IZOlor.vfpd 



/\\Clayton" 
C, «UUP S£«VICE8 

APPENDIX P-7 

AREA F TANK 200-1 SPILL AREA 
lEMA INCIDENTS 942288, 941873, 942855, 951217 

Current Conditions Report 
Prenncor Refining Group, Inc. / Hartford, Illinois 
Appendices / 4/23/2003/ MMN/BRS 
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OmCE or THE AXTCIKMEr G3ENERAL 
STATE ay ILUNOIS 

MankUA996 
Jim Byan 

Anomcr oMMt. 

^itSbiEdcew 
Mayer. Brcmo ia4 PUtx . 
19QSot]tbL«5dIe5treci 
ChiM8d,IL €0603-3441 

RE: Clark BsTtford / Spill SauKplfn^yiaiiScvleiaa Ainpr«r*ab 

DcarMtSIoricQ^ 

1 «m vrrioaB to coaibm thft Agcscy's acceptaaes of phn jor taiBpling Arc was diseacsed at & 
nuctinc hald on Fdvuay 27,1996 between rqsrtsaitattvcs of llbe Stats snd Cask. IiutiaQyTBur&&A 
McDooiicUbadprepvedBS9apKagan4Aaa]ysj«?liaibrAru3B.ClQ, F.H.«odJ. h my lettg dated 
Jjmuary J€, 199^ toytei^wpwpotedaddiricoalmi^tlmgmAtgasA.E.aadGas^rollasgotadwralcr 
aaonplmg in Areas X tad L. AttfadF^nuiy27, )99€,iiioedn^rqnesoitative3oraarkivc«eiitedtlM 
State vntfa a ̂  page table of prppooals fir sampling at die vanons areas lo tesponae lo die imes npsod 
in my letter. Fnrtbdr ifiscassioas at ̂  meeting Tsculted m a& apparent agreenicnt legatding a sampling 
plan acceptable to aD pactics. Felloiwbg arefiic specifies of that plan as it a imdersuiod by die ininoas 
EPA zeorcsemaQ'vcs, 

Area A - repnsecUzig ^0S51 

Aspbak^ 

Northwest nf Bio TJnh 

Snrbee samples (oee loot bekw post-cleanup 
fiOintetAce) 
VOr. 4ramoWfnrRTPV 

Area A - repnsecUzig ^0S51 

Aspbak^ 

Northwest nf Bio TJnh 

Area A - repnsecUzig ^0S51 

Aspbak^ 

Northwest nf Bio TJnh 

campedte«fS-2sadS«3,andaaejhmiS-4. S-1 
and S~4 are Btoodcd tn tx* jn«i 
iha previous^ RRiedialad area to the aootb and 
aonhicspixthdy. 

9mS<»AScxe^teMS|wb;|S(a!0^ S»Ofi <>17)Si4.lOOO . TnfnaW)7i5.m> • FAX: eiT) Tas-'JOtS 
too WMPandeteb Stmt ak»SD.KMii fimoi • TJY: (S15)«J*43« • EVXt ffW) «l«Wl 

leai Zua XM. COINHUIBU niMr aaooi miS) * Try: pMS) -M7-«J7 • KUt (6M) 457^M09 • 
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Area B «* xcprtsauins spiU ^9^1772 

Gasoliae spiQ flrom itibccr fulure atTaok 35-2 

TanlcAra3^I&-2 

Anta B - represeodag spill #941772 

Oaiolioe spill Jrais niour fsilure at Tank 35-2 

TaiikArca55-3 
5 

Area B - rgarcscaaig spUl #941772 

OasoliliB spQ] fiominbccrranun: at Tank 35-2 

TaakA7««5&>l 

Surges samptca (6" le 12" depth) 

VQC: 7 amhleg fnr STTi^ TSB-I thni SB-5 ts 
proposed, and tew ihwls north and south ofSB-S 
in line nnlhSB-2, 5B-S end 5B-1, S3-4 
respoizivdy) 

SabsarCace sample* (two samples each, eenectsd 
fioailheUshest?lDRading,«)dat5 fbotdepfh 
cr gmnida^ mtofaea for each boriag) 

V<)C:5hcrh»sns4»fiTm^(«Pi<ipOttdSS-
ldimSB-5) 

Surface samples ($" » U" dc^) 

Vnr7c«r«lesferBTEXf5 samples »tta 
aOxted m ea^ l^ 0fTanlcAraaDd 2 MRpple* 

thrf P?**Ao 
tank dito area) 

Subsnriace saxnpla (two aasqiles each ̂ colbeted 
£aa tba hi^icst ?ID raadius, and M 5 Ihot dqpth 
or groiBidvwter mtoface &r each bcojo^ 

vnr? 7 S«TiiPTfiffBTEXn>oib in area affected 
fa East !4cf Tank Area) 

Cmisolidstod with requirements for Ares C, since 
lame lank lain affcclel 

Area C--npresBiJing ipiD* #942837 and 
#941772 

GasoQ ovcxlill of Tank 55-1 and oyailow of 
gasoline spill fiom drainage Com Tank Area 
miMT failmc at Tank 3S-2 

TaakArca^l 

Surface samples (6" to 12" depth) 

vnr- 7 mnmles for BTEX14 St SB-1 ibnt SB.4 
and ihm ctberc faie located betnnses SB-3 and 
S&-«. ona ciiDectBd henreca the pipcTadc and 
tank 55-1 aiQaBeiii ta the eastcmtiMsi aspect Of 
fitaLt3nk,aAdooecoaectedhe£weco SB-] and 
SB-2) 

PMA^ 4 comotKite saamlea. each of S discrete 
yfnyip'fag points; u indScatDd fa proposal, diagmn. 

Subsarface saioplas (two samplcS ead bomifi, oL 
highw PID reading, and ali foot depth or 
jroiindwalcr iniertsce for each baring) 

pyCT.nd PNAe- dborines fat SB-l ihre SB.4flS 
jiHticntrd in the proposal ^agran) 
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Are* D - Ttprcscnting jpill #94 J525 

aad lolaeae 

TankArea lO-S 

SnfaeesoiapJcs (6" to 12' 

VQC: 4 arqngto far mx and TJlTTttftittisnc (2 at 
five lotafeet en enker skk [east Axves^ of SB" 
3 aad 2 mote coflectcd between euMaaua-of 
tadLanddiicovinll) 

SwbsuHace sanples (two sample* collcowl 
fion) cadi bado£, athigbett ?ID jostSni; end at 5 
ibot d^tb or jmwodwater iotefDKe for eeeb 
boziog} 

VQC: 4 borineiihr BITX and Vmlitlialgia f at 
5B-1 tin SB"4 as prepoied) 

Area E >• r^»tniealag spill #930211 

Cnideoil 

T&nkArea 320-2 

Surface aampies (6" to 12' depdi) 

VQC: 10 Mmalg for BTEX f atSB-1 ihm SB-
10) 

PNAi:4cffliniegtt«iirolea.eadio£Sdi«aeia * 
saiqpllBg points u iniJcntrd in pnappeal dSagram. 

Subnr&c* samples (cxie sample odi boring at 
highest PlDxeadbg) 

(at SB-i uvu SB-io 
as indicated in the proposal dtasmn) 

Area F - rquesesting spills #942238, #941373, 
#942855, and #951217 

Crude oQ and gasolme 

TanlcAsta 200.1 

SurbcB samples (6' to 12' dqrth) 

VQC: 10 nmplea Tor BTEX fit iaikased in 
proposal diagnm) 

?NAs- 4 conmoyitH sagmlca feacfa of 5 discnvae 
sampling potntt as mdicaled in proposal 
diagram). 

Snbsnri'ace samples ftwo samples each berino. ai 
fai^iesmDnacling, and it5 ibot (kpih or 
Srooadwalcr inier&oe for each boring). 

BTB(#-TdPTiAs: 8WPffi<ai SB-l ihro 5B-8 as 
indiated in the pnpcval £agrmiX 

Area G - rqHtseniinf spill #931160 

SulTurie acid 

CooKne Tower AS Area 

Surface aamplcs (0.12") 

ff H: ,4.6gTtg>Oalg amolffi (eacii of 5 discrcto 
sanpKng pointa H intfieated in proposal 
diflgrooi). 
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Area H - repreacntin; spill «941913. Di942lSS 

Gasoil 

Aru adjacent to Banrtbora Avenue where &ed 
supply lines emu to conoect-with Tank lZO-7 

Surfite samples (6" to 12" depth) 

VOC? It) eamolfts for BTE3C (as indicated in 
proposal du«rsm) 

TOAr 4 eomnosTtg sniblea MS dSsciCtO 
saaqiliDe points each as indicated in proposal 
dtagran). 

SubsuHacc sanies saiwnles each horitiy- zt 
Ul^iest Pip icad^ and at 5 ibpt depth or 
fircundimia inlcrlhce ftr eadi boriafi). 

HTCTendPNAs-1 Pterins (at SB-I tfam$B-10 
as irdicatfJ as the proposal diafpaa). 

Area J - icprtsenting spill <9^2-432 Surface lamplcs (£" to 12' depth) 

•yPC; ̂  fff BTSy (only S&tlthru SB-4 
as imficatBd in proposal diagram) 

PNAt; 2 Bonippsiff 2 discreta 
sampliag poiats each aa jrytimted in proposal 
diagram, SB* 1 thni S&4). 

Subsurfaea iimoks ftv>o sgBnlea eaA boriitf- at 
highestPlD rearfiag, and at i foot or . 
g:otindwatErixiterfaea far wh boring). 

RTEXtndyNAilifbyinBi (at SB-i mm sB-d as 
jr^ated in the proposal^diagnBn). 

As for Area K Crcptesemh^ tpill iil940515 (asphalt)) and Area L (representing Spills 4941701, 
4950725 and 49SOS93 (g^L liid ̂  and petroleum kadtStg)). d>B Agnicy has received and reviewed 
the"Field favcsugatioa Wcrfcplan far Grouwhmor Sanpliog at Gnilc Refidag and Maricedng. Lac. 
Black Oil ^cr Use Bdcaae area^ da^ June 1995 pcrtamme re Area K and the "She Assescpent 
Repent - Hazlfard River Tenninal far dadc Reljiung and Madxdng, Inc. Hartford, Illinois" dated 

' December 199S pcrtainfae to i*- PuisuaBttn Gark's proposed field mvestigBiioa woii^sn and siic 
asseauheni reeon fbt tiles "XT and "L". the Agencgr requests that ibc weils from each of those liues be , 
stiic^led and tennitore^ Tim saving and inonifonng ficqdencylin-lire thst year 

- shell be oh a quarterly basic„ihs second year on a stenHanma! basts, and annually Ihereafier. Sampling 
shell continue until three cOBseestivc sets of ssnple data tbcw favds below grmutdwalcr qonjity 
standards or arbmuiwatcr cleanup objoedvee approved by the Agency. The sample peramctirs proposed 
b\-Clark's consnlaai an Bcc^t^le. •' 

In addhion, soil boring and sampliag resulu faem Area L taken fiom the December 1995 sHn' 
asscsstnom report have indiea^ that volatile saoreJcs Onm selected aoil bormgs are in camess of the 
TACO Class I Soil elcnnup nbjoclives. Cark shall provido the Agency tvilh a svorkplan to address these. 
soOs at Area L (lUvsr Tosonal Location}. 
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REFINING U MARKETING, INC. 

201 East Hawthorne 
Hartford, Illinois 6204Sr0007 
jih 618-254-7301 jt 618-254-6064 

^CL-
April 7, 1997 

Mr. Jim O'Brien 
Office of Chemical Safety , 
Division of Environmental Programs 
Illinois Environmental Protection Agency 
2200 Churchill Road, P.O. Box 19276 
Springfield, EL 62794 

Re: State vs. Clark. PCB 95-163 

Dear Mr. O'Brien, 

Please find attached a copy of the Bums &L McDonnell Waste Consultants, Inc. report 
entitled Summary Report: Surface and Subsurface Investiaations of Saills at the Clark 
Hartford Refinery dated April 1997. This report summarizes .the field sampling activities 
and analytical results for iAreas A through H, and Area J at the Clark Hartford Refinery, 
Field activities were conducted in accordance with the sampling and analysis plans 
approved by the Illinois EPA. 

The preliminary findings show that Clark's remediation efforts have been successful. 
Selected areas may require further evaluation. We believe the remediation goals should 
t ake into account the former and future industrial use of the sites and the minimal risk of 
exposure to the public. If you have any questions, feel free to contact Bill Irwin at (618) 
254-7301 ext. 266. 

Sincerely, 

•orrest B. £<iuher 
Refinery Manager 

Enclosure 

cc: John Shenill 
Tom Powell 
Tom Miller 

RECEIVED 
APR 1997 
lEPA/DUPC 
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INTRODUCTION 

This report presents, the results of nine separate surface and subsurface investigations associated 
with reported spills at the Clark Refining ?uid Marketing, Inc.'s (Clark) Hartford, Illinois 
Refinery. These spills occurred between December 6, 1991 and July 7, 1995 at or near the 
Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Illinois, approximately 10 
miles north of St. Louis, Missouri. 

The site investigation reports included herein present data obtained as a result of soil sample 
collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these 
documented releases. Soil sampling and arialysis at each site was conducted according to the site 
specific Sampling and Analysis Plan generated by Burns & McDonnell Waste Consultants, Inc. 
(BMWCI) and approved by the Illinois Envkonmental Protection Agency. BMWCI personnel 
provided oversight of all field activities described in the following reports. 

bm55l\projecti\clark\harrfor(l\report\summary TC-2 
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1.0 INTRODUCTION 

1.1 GENERAL 
The following describes the site investigation activities used to further characterize the condition of the 
Tank 200-1 diked area (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford,'Illinois. The results 
of this characterization were used, in addition to previous surface sampling conducted in October, 1995, to 
determine the approximate vertical and horizontal extent of subsurface contamination at the Site due to 
four releases (Illinois Environmental Protection Agency Spill Nos. 942288, 941873, 942855. and 951217). 
This rite investigation report provides: site geology and hydrology, a description of the field work 
performed; methods, procedures, and analyses used; chemical analytical data; and a summary of 
contaminant occurance. The location of the Site is illustrated on Figure 1. 

12 SITE HISTORY AND DESCRIPTION 
On August 15, 1994, Clark had a release of approximately 100 barrels of crude oil from the aboveground 
Shell transfer line in the northeast comer of Tank 200-1 diked area. The spill was confined to the northeast 
comer of the Tank 200-1 tank yard. Clark personnel used vacuum trucks to recover free product from the 

areas surrounding the release. Clark estimated approximately 98 barrels of product were recovered by this 
process. Clark initiated a modified biological augmentation program to remediate the soil by applying 

activa:ted sludge from the aggressive biological wastewater treatment process. A composite soil sample 
was collected by Clark on June 5, 1995 to determine levels of petroleum hydrocarbons in the soil. 

On October 10, 1994, Clark had a release of approximately 25 barrels of gasoline from the Tank 120-4 
suction line in the northwest comer of the Tank 200-1 diked tank yard. The released product was 

coiitained within the Tank 200-1 dike in a 25 foot by 25 foot area. Clark used vacuum trucks to recover 
free product from the areas surrounding the release. Clark estimated approximately 24 barrels of product 
were recovered by this process. Recovered product was rerun through the process units. Clark initiated a 
modified biological augmentation program to remediate the soil by applying activated sludge from the 

aggressive biological wastewater treatment process. A composite soil sample was collected by Clark on 
June 5, 1995 to determine levels of petroleum hydrocarbons in the area around Tank 200-1. On July 13, 

1995, Clark began excavating impacted soil from the northwest comer of the Tank 200-1 tank yard. 
Between July 13 and July 17,1995, three roll-off containers were loaded with soil. Approximately 35 

cubic yards of soil was disposed of at Laidlaw Landfill in Roxana, Illinois. 

bm279\94155\045\rptNdrkrpt4 1-1 



On December 17, 1994, Clark had a release of approximately 1 barrel of crude oil from an above ground 
pipeline in the northeast comer of Tank 200-1 tank yard. The spill was confined to the northeast comer of 
the Tank 200-1 tank yard. The spill occurred in the same area as spill No. 941873. Clark used vacuum 
trucks to recover free product from the area surrounding the release. Clark estimated approximately 40 
gallons of product have been recovered by this process. Recovered product was rerun through the process 
units. 

On June 7, 1995, Clark had a release of approximately 350 barrels of crude oil from a leaking valve on the 
south side of Tank 200-1. The release was contained within drainage ditches inside the diked areas of 
Tank 200-1. Clark used vacuum trucks to recover free product and water from the areas surrounding the 
tank. Clark estimated approximately 699 barrels of product and water to have been recovered by this 
process. Recovered product was rerun through the process units, while recovered water was treated at 
Clark's aggressive biological wastewater treatment process. On July 11, 1995, Clark began excavating soil 
from the area south of Tank 200-1. Between July 11 and July 13, 1995, thirteen roll off containers were 
loaded with soil and disposed of at a special waste landfill. 

Clark resampled the area on October 13, 1995 by collecting grab soil samples from the locations 
previously sampled for the composite. Samples were analyzed for BTEX and PNAs. A more detailed 
description of the previous sampling activities and the laboratory results is contained in the Bums & 
McDonnell Waste Consultants, Inc. (BMWCI) report Summary Repon of Spills at the Clark Hartford 
Refinery for Clark Refining and Marketing. Inc. of November 1995. The Site is depicted in Figure 2. 

btn279\94l55\045\rpt\clrkrpt4 1-2 



2.0 HYDROGEOLOGY 

2.1 REGIONAL HYDROGEOLOGY 
The Site lies within the Alluvial Valleys Region as defined in United 
Stales Geological Survey Water-Supolv Paper 2242. 1984. The Alluvial Valleys Region is commonly 
underlain by sand and gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly 
underlain by interbedded silt and clay in turn underlain by a basal layer of sand and gravel. Locally,, these 
units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of 
Quartemary Alluvium, which is made up of modem river floodplain deposits of poorly-sorted sands, silts, 
and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground 
surface (bgs). 

The sequence of deposits in the Alluvial Valleys Region is depeiidant on the depositional history. The 
sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by 
deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial 
period. 

The alluvial deposits are recharged by precipitatioii on the valleys, groundwater moving from the adjacent 
and underlying aquifers, and overbank flooding of the streams. Water.ih the alluvial deposits discharges to 

the streams in the valleys. 

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones, 
sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center 

of the Illinois Basin. The Illinois Basin is the^ major geologic structure in the region. 

2.2 LOCAL HYDROGEOLOGY 
Soil borings were completed to a maximum of 6 feet below ground surface (bgs) at this location. 

Sediments encountered during drilling included mainly weak red to dark brown and grey silty clays with 
grass and topsoil at the tops of the columns. Groundwater was not encountered during drilling. Soil 

boring logs are included as Appendix A. 

« « « « « 
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3.0 FIELD INVESTIGATION ACTrvmES 

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site, 

fourteen surface soil samples were collected and eight soil borings were drilled and sampled. The 

sampling locations were concentrated around Tank 120-2 and are shown on Figure 2. 

3.1 SURFACE SOIL SAMPLE COLLECTION 

To determine the presence of surface contaminants in the vicinity of the release, ten surface soil samples 

were collected and analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by United 

States Environmental Protection Agency (EP.A.) Method 8020, and four composite surface samples (five 

aliquots per sample) were collected and analyzed for Polynuclear Aromatic Hydrocarbons (PNAs) by EPA 

Method 8310. Surface soil samples were collected at a depth of 6 inches below ground surface to insure 

sampling of native soil. Soil samples were placed in laboratory-cleansed jars after collection. 

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION 

Eight soil borings were drilled in the vicinities of Tank 200-1. The first 2.5 feet of each boring was field 

screened with a photoionization detector (PID). Each boring was completed to a depth of 5 feet below the 

highest PID reading, as measured in the top 2.5 feet. Soil borings were drilled using an all terrain vehicle 

(ATV) mounted drill rig with hollow stem augers and were continuously sampled using split spoon 

samplers. Drilling logs are included in Appendix A. 

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom 

of the boring. If ho PID readings were recorded for a boring, a sample was collected from the bottom of 

the boring only. Soil samples were removed from the samplers with minimal disturbance and placed in 

laboratory-cleansed jars. Subsurface soil samples were analyzed for BTEX by EPA Method 8020 and 

PNAs by EPA Method 8310. 

23 SAMPLE COLLECTION PROTOCOL 

Personnel responsible for activities associated with collection of soil samples followed standard procedures 

to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the 

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples 

were placed in a cooler with ice and promptly delivered to the analytical laboratory using chain-of-custody 

procedures. All laboratory analyses were performed in accordance with EPA methodology by American 

Technical and Analytical Services, Inc., of Maryland Heights, Missouri. The laboratory results and chain-

of-custody forms for surface soil samples are included in Appendix B. 



4.0 CONTAMIN.\NT OCCURRENCE 

Fourteen surface and eight subsurface soil samples were collected and submitted for laboratory chemical 
analysis to delineate the approximate horizontal and venical extent of soil impacted by petroleurh 
hydrocarbons at die site. The analytical laboratory reports are contained in Appendix B. 

4.1 SURFACE SOIL SAMPLES 
Of the ten surface soil samples analyzed for BTEX constituents, all are below the Illinois EPA Tiered 
Approach to Cleanup Objectives(TACO) Tier 1, Table B Soil Cleanup Objectives for 
IndustrialNCommercial Properties. Of the four composite samples collected for PNA analysis, all four are 
below die TACO Tier 1 values. The results of surface soil analyses are sumrnarized in Table 1. 

4.2 SUBSURFACE SOUL SAMPLES 
Eight subsurface soil samples were collected and submitted for laboratory analysis of BTEX by EPA 
Method 8020 and PNAs by EPA Method 8310. All, eight subsurface soil samples are below the TACO 

tier 1 values for both BTEX constituents and PNAs. The results of subsurface soil analyses are 
summarized in-Table 2. 

* 



5.0 CONCLUSIONS 

No free petroleum product was encountered during soil sampling. 

All surface soil samples are below the TACO Tier I values for BTEX and PNAs. 

All subsurface soil samples are below the TACO Tier 1 values for'BTEX and PNAs. 



TABLE 1 
Summary of Surface Analytical Results 

Clark Refining & Marketing, Inc. 
Area F, Tank 200-1 Tank Yard 

Hartford, Illinois 

S-1 S-2 S-3 S-4 S-5 S-6 S-7 s-a S-9 s-n Sample Number: Detection : TACO 

Sample Date: Units' Limits •Tlej't CUO'06/04/96 06;'04/96 06/04/96 06/04/96 06/04/96 ' 06/04/96 ;06/04/9A 06/05/96 06/04/96:06/04/ 
CPMPQUND T 

BTEX 

Benzene pg/Kg 1 20 BOL BDL BDL BDL BDL BPL BDL BDL BDL BDl 
Toluene ipg/Kg 1 5,000 2 17 5 5 9 4 5 BDL BDL 1 
Ethylbenzene ,PS/Kg 1 5,000 BOL 1 BDL BOL BOL BDL BDL BDL BDL BDi 
Xylenes (total) pg/Kg 1 74,000 BDL 8 1 i 3 

t i ® . 3 4 BDL BDL : SDl 
1 

Total BTEX pg/Kg 1 . . 2 .. 26 6 : 8 1 .15 7 9 BDL ; BDL 1 1 

Sample Number: 

Sample Date: 
j TACO 

Units Tier 1 CUO' 

— — ' • -—t 
.s-ll _ ^ S-12 ' S-13 S-14 Sample Number: 

Sample Date: 
j TACO 

Units Tier 1 CUO' 06/04/95 06/04/96 06/04/96 06/04/96 
PNAs DL Result ; DL 1 Result DL 1 Result ! DL , Result : 

Naphthalene pg/Kg .30,000 2,510 BDL 2,510 BDL 2,510 BDL 660 BDL 
Acenaphthylene pg/Kg NL 2,510 BDL 2,510 BDL 2,510 BDL 660 BDL 
Acenaphthene 1 pg/Kg 200,000 ; 9,000 BDL 9,000 BDL 9,000 BDL 1,200 BOL 1 
Fluorene ug/Kg 160,000 i 1.050 j BDL 1,050 BDL 1 1.050 BDL 140 

1 
BDL 

1 
"henanthrene pg/Kg NL 660 1,220 1 660 BDL ; 660 BDL 850 BDL 
,nthracerie pg/Kg 4,300,000 660 BDL 660 BDL • 660 BDL 660 BDL , 

Rouranthene | pg/Kg 980,000 660 BDL '660 BDL 660 : BOL;: 660 - BDL 

Pyrene pg/Kg 1,400,000 251 BDL 251 BOL 251 BDL 180 BDL 
Benzb<a)anthracene pgntg 700 65.0 248 65.0 149 65.0 142 8-T 13.0 
Chrysene pg/Kg 1,000 '375 BDL 375 1 BDL 375 545 100 • BDL ' 

Benzo(b)llouranthene pg/Kg 4,000 25.5 169 25.5 77.3 25.5 75.5 12.0 ^ BDL ; 
Ben20(k)flouranthene pg/Kg 4,000 12.5 52.1 12.5 27.8 12.5 27.2 11.0 BDL : 
Benzb<a]pyrene pg/Kg 800 49.5 487 49.5 370 49.5 294 15.0 20.3 

Oibenzo<a,h)anthracene pg/Kg BOO 150 680 ISO BDL 150 261 20.0 83.6 

Benzo<g,h,l]perytene pg/Kg NL 188 • 359 188 BDL • 188-\ :;,-519'/-v BDL 

lndeno(1,2,3-cd)pyrene pg/Kg 8,000 125 BDL 125 BDL 125 BDL 29.0 BDL i 

^ • lEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives. for Industrial/Comrherdal Properties 

BTEX - Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SW846-a020 

pg/Kg - Microgram per kilogram 

BOL • Below detection limit 

PNAs - Polynuclear Aromatic Hydrocarbons anaiyzed by EPA Method SW846-8310 

DU - Detection Umit 

NL - Compound not listed in TACO Tier 1, Table B 
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TABLE 2 
Summary of Subsurface Analytical Results 

Clark Refining & Marketing, inc. 
Area F, Tank 200-1 Tank Yard 

Hartford, Illinois 

Sample Number: Detection i TACO • SB-1-5 : SB-2-5 SB-3-5 SB-4-5 1 SB-S-5 SB-6-5 SB-7-5 1 SB-8-5 i 
Sample Date: Units Limits Tien CUO'05/31/96 06/03/96 06/03/96 06/03/98 '05/31/96 05/31/96 05/31/96 ! '05/31/96 i 

COMPOUND ; i i 1 
i ! i 

BTEX 1 
1 

Benzene pgfKg 1 20 BDL BDL BDL BDL BDL BDL BDL BDL 
Toluene pg/Kg 5,000 BDL BDL BDL- , BDL • ^/BPL':'- BDL BDL : BDL 
Ethylbenzene 5,000 BDL BDL BDL ' BDt- BDL BDL BDL BDL 
Xylenes (total) pg/Kg 1 74.000 BDL BDL BDL BDL . BDL BDL 2 BDL 
Total BTEX pg/Kg BDL BDL BDL BDL BDL BDL 2 BDL 

PNAs j i 

Naphthalene pg/Kg 660 30,000 BDL BDL BDL BDL BDL BDL BDL BDL 
Acenaphthylenei pg/Kg 660 NL BDL BDL BDL BDL BDL BDL BDL BDL 
Acenaphthene pg/Kg 1200 200,000 BDL BDL BDL BDL 3,540 BDL BDL BDL 
Fiuorene pg/Kg 140 160.000 BDL BDL BDL BDL BDL BDL BDL BDL 
Phenanthrene pg/Kg 660 NL BDL BDL BDL BDL BDL BDL 1 BDL BDL 
Anthracene pg/Kg 660 4.300.000 BDL BDL BDL BDL BDL BDL ! BDL BDL 
Flouranthene pg«g 660 980,000 BDL BDL BDL BDL : BDL BDL BDL •; BDL 
Pyrene pg/Kg 180 1,400,000 BDL BDL •• • BDL BDL BDL •• BDL BDL BDL 
Benzo(a}anthracene pg/Kg 8.7 700 BDL BDL BDL BDL BDL BDL BDL BDL: 
Chrysene pg/Kg 100 1.000 BDL I BDL 

1 
BDL BDL 699 BDL ^ BDL BDL 

Benzo(b)fiouranthene pg/Kg 12.0 4000 j BDL 1 BDL BDL BDL 48.4 BDL i BDL • BDL i 
Benzo(k)flouranthene pg/Kg 11.0 4.000 BDL j BDL BDL BDL 20.7 BDL ! BDL BDL 1 
Benzo(a)pyrene pg/Kg 15.0 800 BDL BDL •' BDL BDL 58.6 . BDL BDL BDL 
Olbenzo(a,h)anthracene pg/Kg 20.0 800 BDL BDL BDL BDL BDL BDL BDL BDL 
Benzo{g,h,i)perylene pg/Kg 51.0 NL BDL BDL BDL BDL • 204 BDL BDL BDL 
lndeno(1.2.3-cd)pyrene pg/Kg, 29.0 8.000 BDL BDL BDL BDL 140 BDL i BDL BDL 

' - lEPA Tiered Approach to Cleanup Objectives Tier 1. Table B Soil Cleanup Objectives for industrial/Commerciai Properties 
BTEX - Benzene. Toluene. Ethylbenzene. and Xylenes analyzed by EPA Method SW846-8020 
pg/Kg - Microgram par kilogram 
BDL - Below detection limit 
PNAs - Polynuclear Aromatic Hydrocarbons analyzed by EPA Method SW846-8310 
NL • Compound not listed in TACO Tier 1. Table A 
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CLARK 

flUE 

File NUMBER OT'^- O/. 
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RElAiN iN FILE UNTIL 
ZQl Eiit Hjv«(hornj 
Hartfori Illinois 6IQ4S<0007 
ph 6 1 8-Z : 4 •JO 1 /x 618-234-6064 

November 10, 1997 

Mr. Jim O'Brien, Manager 
OfBce of Chemical Safety 
Illinois Environmental Protection Agency 
P.O. Box 19726 
Springfield, IL 62794-9726 

Re: Tiered Approach Objective Assessment 

Dear Mr. O'Brien, 

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the 
Hartford Refinery that was prepared by Bums & McDonnell. Clark Refining and 
Marketing, Inc. will provide your department with remediation techniques for two of the 
remaining sites in the near future. 

Please call me at 618-254-7301, extension 218 with your questions. , 

Sincerely, 

Massood Modarres 
Environmental Engineer 

cc: John Sherrill 
Tom Miller 
File 



Burns 1 Waste 
& iConsultants, 

McDonnell i " Inc. 
Novembers, 1997 

Fenton, Missouri 63026 

Mr. Jim O'Brien 
Office of Chemical Safety 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794-927,6 

Re; Clark Refining & Marketing, Hartford Refinery: lEPA Spill Nos. 940851, 
941772. 942837. 941526.. 930211. 942288. 947873. 931160. 9.41913. 942188. 
ah<i 942432 

Dear Mr. O'Brien: 

On behalf of Clark Refining & Marketing, Inc. (Clark), Burns &. McPonnell Waste 
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup 
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford 
Refinery. Site investigations were completed at each of these, spill sites and summarized 
in the September 1996 report by BMWCI titled Summarv Report: Surface and 
Subsurface Investigations of Spills at the Clark Hartford Refinerv. In,this letter report, 
the data compiled in the September 1996 report for each spill site is evaluated for 
compliance with TACO Tier I and Tier II cleanup objectives. ' 

SOIL SAMPLES 
Soil sample analytical data for surface and subsurface samples is sumrnaiized in Tables 1 
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and 
list only the containinMts detected at each spill site in excess of TACO Tier I Cleanup 
Objectives for Industrial/Commercial properties. Each spill site is designated by the area 
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No. 
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is 
Nos. 942288 and 947873; AreaGis No. 931160; AreaH is Nos. 941913 and 942188; and 
Area J is No. 942432. Spill areas are shown on a map of the refinery, included as Figure 
1. Samples from areas tiaat are not listed in the tables were all below the 
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific 
Values for Soils are summarized for the contaminants of concern in Table 3 for the 
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios. 

In addition to the soil sampling completed for the September 1996 report, soil samples 
were collected September 23, 1997 from four areas for analysis of organic carbom Soil 

17 Couem Court samples were collected from two locations each in Areas B, C, H, and J, and analyzed for 

Phone; 314 30S-0077 
For 314 326-8295 
htto://www.hurn5mcd.cain 
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Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging 
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4. 
Although both methods are approved for determination of the fraction of organic carbon 
(/^), the site-specificyoj values used for this assessment were calculated from the ASTM 
method of analyzing for organic matter. These values are also presented in Table 4. 

TIER n CLEANUP OBJECTIVES 
The site-specificwas evaluated for Areas B, C, H, and J so that site-specific cleanup 
objectives could be calculated for the Migration to Groundwater pathway. The TACQ 
Tier I cleanup objectives given in TACQ Appendix B, Table A for the Migration to 
Groundwater pathway are calculated for subsurface soil samples with a default value 
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration 

. to Groundwater pathway in addition to the surface and subsurface soil default objectives. 
The site-specific cleanup objectives were calculated using Equation S17 in TAGO 
Appendix C, Table A. Default values for clay soil were used for density and porosity 
vadues. 

To use calculated site-specific cleanup objectives, TACO specifies three additional 
concentration limits that cannot be exceeded for a site: 

- the soil saturation limit for each chemical (calctilated according to Section 
742.220) cannot be exceeded, 

- the soil attenuation capacity for each site (calculated according to Section 
742.215) cannot be exceeded, and 

- a weighted average of 1 (calculated according to Section 742.720) cannot be 
exceeded at each site for chemicals that target the same organ. 

According to TACO Table E in Appendix A, the contaminants of concern to this study 
that target the same organ include only toluene and ethylbenzene, which both target the 
kidneys. These contaminants are present together above TACO Tier 1 
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in 
Table 1, the weighted average exceeds 1 for samples S-1. and S-13. 

The soil attenuation capacity is represented by the organic carbon concentration in the 
soil at each site. The total concentration of all organic contaminants of concern at a site is 
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compared to the total organic material in the soil at that site. The total organic 
contaminant concentrations for all areas discussed in this assessment fall.below the 
default organic matter concentration of 2000 milligrams per kilogram (mg/kg). (Please 
refer to the September ,1996 report for complete soil analytical data.). 

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given 
in TACO Appendix A, Table A. As indicated in the foomotes of Table 5, soil saturation 
limits are used as cleanup objectives when calculated objectives exceed the saturation 
limits. 

TIER II ASSESSMENTS 
In the following pages, each area is individually evaluated relative to the calculated 
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this 
assessment are areas that do not support full-time workers or structures. Clark personnel 
are present in the areas only intermittently ^d these areas are not generally accessible to 
the public. It is therefore reasonable at each of these sites that the construction worker 
scenario be used for the ingestion and inhalation cleanup objectives. 

Each of the assessment pages in Attachment A addresses the status of a single area. The 
contaminants of concern (COCs) in both surface and subsurface soil are represented by 
the highest .concentration for each in tha( area (refer to Tables 1 and 2 for complete soil 
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting 
scenario(s) for each area are determined by selecting the most conservative cleanup 
objectives from Table 5. The Tier 11 assessment for each area is then a direct comparison 
of the site data with the most conservative site-specific cleanup objectives. 

SUMMARY 
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A, 
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for 
the applicable contaminant pathway scenarios. These areas do not require further 
assessment or remediation. 

Area B, surrounding Tank 35-2 in the tank yard, has stirface and subsurface 
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives. 
The cleanup objectives for this area include the calculated site-specific concentration for 

, benzene (migration to groundwater pathway), and the construction worker scenario 
concentrations for TEX. 
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Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of 
benzene in nvo samples that exceed the Tier II cleanup objectives. The benzene cleanup 
objective for this area is a calculated site-specific concentration for the migration to 
groundwater pathway. 

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil 
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup 
objectives for this area are the generic TACO Tier I values,'migration to groundwater 
pathway, for surface and subsurface soil. 

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II 
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II 
cleanup objectives for benzo(b)fluoranthene and dibenzo(a,h)anthracene. The cleanup 
objectives for this area are calculated site-specific concentrations,.migration to 
groundwater pathway, for these three contaminants. 

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226. 

Sine 

Paul Christian 
Project Manager 

attachment 

bml 1 j4\prajects\clark\rermeryvepons\l lOjltr.wpd 



Table 1 
Tier II Surface Soil Sample Summary 

Clark Refining & Marketing 
Clark Refinery 

Hartford, Illinois 

* All sample data reported In milligrams per kilogram (mg/kg) 

I'; 
i i 

I 

•h 



Table 2 
Tier II Subsurface Soil Sample Summary 

Clark Refining & IVTarketing 
Clark Refinery 

Hartford, Illinois 

Xylenes 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Area B 

SB1-1 SB1-5 SB2-2 SB3-2 SB3-7 SB4-2 SB4-7 SB5-5 SB7-5 

>75 >75 

Area C 

SB1-2 SB-l-7 SB3-2.S SB3-7.5 

* All sample dala reported In milligrams per kilogram (mg/kg) 



Table 3 
Exposure-Route Specific Values for Soils 

Illinois Tiered Approach to Cleanup Objectives 

Industrial/Commercial Construction Worker Migration to 
Ifigestion ' Inhalation 1 Ingestion Inhalatiofi Groundwater 

Xylenes j 1,000,000 410 410,000 410 150 
Benzo(a)anthracene 

1 
s - 170 - 2 

Ben2p(b)flupran.thene ! • ...8 - 170 • , J 5 

'^l'^S^^,h)anthracei'jL 

* All sample data reported In milligrams per kilogram (mg/kg) 

**AI1 information reproduced from Title 35, Subtitle G, Chapter I. Subchapter f, Part 742. Appendix B, Table B 



Table 4 
Summary of Fraction Organic Carbon Analysis 

Clark Refining & Marketing 
Clark Refinery 

Hartford, Illinois 

Sample 

Location & Number 

Sample 

date 
Organic Matter 

f ASTM P2974-87 

Tot. Organic Carbon 

EPA SW.846 

Average Fraction. .1 

Organic Carbon' 

Area C - 1 ! 
i 

09/23/97 I 10,800 ; 5353 1 

Area C - 2 09/23/97 14,800 : 1107 1 0.0128 

Area J -1 j 09/23/97 7,800 , 2578 t 

Area J - 2 1 09/23/97 1 2,300 i 2411 0.0051 

"-Wi. .4; 5^^!= 

* All sample data reported In milligrams per kilogram (mgAg) 
'' = Average Is calculated using ASTM Method data only. 



Table 5 
Tier 1! Cleanup Objectives - Soil 
Industrial/Residential Scenario 

Migration to Groundwater Pathway 
Illinois Tiered Approach to Cleanup Objectives 

* All sample data reported in milligrams per kilogram: (mgAg) 

** Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg) 



ATTACHMENT A 
TACO Tier II Assessment Sheets 



LOCATION: Area A - NW of Biological Treatment Unit 

MEDIA: Soil 

CLASSiriCATI ON: 7TJ5K-::'VT^Industriali^CBrnmerciai=s\»/il±t-no time-workers 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE: Benzo(a)pyrene 1.21 mg/kg 
Dibenzo(a,h)anthracene 2.25 mg/kg 

COCs - SUBSURFACE: N/A 

LIMITING SCENARIO: Migration to Groundwater (generic surface): 
Ben20(a)pyrene 24 mg/kg 
Diben2o(a,h)anthracene 6 mg/kg 

TIER II ASSESSMENT: 

Surface soil concentrations of both ben2o(a)pyrene and dibenzo(a^)anthracene are below 
the cleanup objectives for both the construction worker scenario and the migration to 
groundwater scenario. 



LOCATION: 

MEDIA: 

Area B - Tank 35-2 

Soil 

CLASSIFICATION: Industrial Commercial with no full time workers^and-.no-,. 
structures. Use construction worker scenario. 

COCs - SURFACE: 

COCs - SUBSURFACE: 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

53 mg/kg 
>75 mg/kg 
>75 mg/kg 
>75 mg/kg 

3.2 mg/kg 
15 mg/kg 
16 mg/kg 
>75 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 0.225 mg/kg 

Construction Worker: 
Toluene 47 mg/kg 
Ethylbenzene 58 mg/kg 
Xylenes 410 mg/kg 

TIER n ASSESSMENT: 

Surface soil samples S-1, S-3, S-8, S-9, S-10, and S-13 are in excess of the limiting 
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed 
the objective for toluene; svuface soil sample S-13 exceeds the ethylbenzene objective, 
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In 
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for 
soil samples S-1 and S-13. 

Subsurface soil samples SB 1-1, SB 1-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in 
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples 
SBl-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes. 



LOCATION: Area C - Tank 55-1. 

MEDL4: Soil 

•--.-^f.=:.-CLASSIT'lCATION: Industrial/Comin.erci?l 
structures. Use construction worker seenario. 

COCs - SURFACE: ; Ben2o(a)pyrene 2.90 mg/kg , 
Pibenzo(adi)anthracene 4.28 mg/kg 

COCs - SUBSURFACE: Benzene 1.5 mg/kg 
• Dibenzo(a,h)anthracene 0.971 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific); 
Benzene 0.195 mg/kg 
Dibenzo(a,h)anthracene 13 mg/kg.-

Construction Worker: 
Benzo(a)pyrene 17 mg/kg 

TIER n ASSESSMENT: 

All surface soil samples are below cleanup objectives for both the construction worker 
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5). 

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to 
groundwater scenario benzene cleanup objective. All subsurface soil samples are below 
cleanup objectives for dibenzo(a,h)anthracene. 



LOCATION: Area D - Tank 10-5 

MEDIA: Soil 

CLASSIFICATION: .._.Indnstriai/iCsEnmeF-eiaL3a4^'">noi|i:\il-tisieswcrkers^nd-n<?i -
structures. Use construction worker scenario. 

COCs - SURFACE: Benzene 3.1 mg/kg 

COCs - SUBSURFACE: Benzene 4.0 mg/kg 

LIMITING SCENARIO; Migration to Groundwater (generic); 
Benzene (surface) 0.09 mg/kg 
Benzene (subsurface) 0.03 mg/kg 

TIER II ASSESSMENT: 

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration 
to groundwater pathway for benzene. 

Subsurface soil samples SBl-2, SBl-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7 
are in excess of the cleanup objectives for the migration to groundwater pathway for 
benzene. ^ 



LOCATION: Area E - Tank 120-2 

MEDL\: 

CLASSIf iC-Al 

Soil 

iustrial/Cominercial with no full time workers 
and no structures. Use Construction Worker scenario. 

COCs - SURPACE: Benzo(a)pyrene 

COCs - SUBSUREACE: NA 

1.25 ihg/kg 

LIMITING SCENARIO: 

TIER n ASSESSMENT: 

Constructioh Worker: 
Benzo(a)pyrene 17 mg/kg 

Ail surface soil samples are below the Cle^up objectives for the construction worker 
scenario for benzo(a)pyrene. 

All subsurface soil samples are below all cleanup objectives for both the construction 
worker and migration to groundwater scenarios. 



LOCATION: Area F - Tank 200-1 

MEDIA: Soil 

i-LASSiftCATION: Indu-stri^/Cominercial with no full time workers -•? 
and no structures. 

COCs - SLTITACE: NA 

COCs - SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER n lASSESSMENT: 

AH surface and subsurface soil samples are below all applicable cleanup objectives. 



LOCATION; 

MEDIA: 

COCs - SURFACE: 

Area G - Sulfuric Acid Spill Area 

Soil 

iiidustnal/Commercial with no full time workers 
and no structures. 

NA. • 

lai!-:;;-- : ̂  -

COCs - SUBSURFACE: NA 

LIMITrNG SCENARIO: NA 

TIER n ASSESSMENT: 

Surface soil samples were amalyzed for pH and found to be within the normal limits for 
soil acidity. 



I 
I 

LOCATION: Area H - Hawthorne 

MEDIA; Soil 

CLASSIFICATION;'^^' ^ inE'usm'^f/C'ommercIaTwiti^nollilTfl^ 
and no structures. Use Construction 'Worker scenario. 

COCs - SURFACE; NA 

COCs -SUBSURFACE; Benzene 0.059 mg/kg 

LIMITING SCENARIO; Migration to Groundwater (site-specific); 
Benzene 0.135 mg/kg 

TIER II ASSESSMENT; 

All surface soil samples are below all applicable TACO Tier I cleanup objectives. 

All subsurface soil samples are below the site-specific migration to groundwater cleanup 
objective calculated for benzene. 



LOCATION: 

MEDL\: 

COCs - SURFACE: 

COCs - SUBSURFACE: 

Area J - Route 3 

Soil 

industrid/Commercial with no full time workers 
and no structures. Use Construction Worker scenario. 

Diben2o(a,h)anthracene 2.10mg/kg 

Benzene 
Benzo(a)anthracene 
Ben2o(b)fluoranthene 
Ben2o(a)pyrene 
Chrysene 
.Dibenzo(aJi)anthracene 

0.20 mg/kg 
4.94 mg/kg 
23.3 mg/kg 
9.9 mg/kg 
238 mg/kg 
18.2 mg/kg 

LIMITING SCEN.ARIO: Migration to Groundwater (Site-specific): 
Benzene 0.075 mg/kg 
Benzo(a)anthracene 5 mg/kg 
Benzo(b)fluoranthene 12.5 mg/kg 
Chrysene 400 mg/kg 
Diben2o(a^)anthracene 5 ing/kg 

Construction Worker: 
Ben2o(a)pyrene, 17 mg/kg 

TIER II ASSESSMENT: 

All surface soil samples are below the cleanup objectives for the construction worker 
seen^b and the site-specific migration to groundwater scenario. 

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to 
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess 
of the migration to grotmdwater cleanup objectives for both benzo(b)fluoranthene and 
dibenzo(a.h)anthracene. 

I 
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Jim Byan 
/tnanxtf cavua. 

^Shcdoy 
Mayer, Brows indtM . 
190 South L«Sal]e5treci 
ChiuB<».Q< €0603-3441 

RE: CUrkBvtfonl /Spill SuaplIiisl'laaScvWaa AppTOvmbt 

DcarMs.Shs]cq^ 

I am writisg to oeolba Osft Ajtstty's accepiaBM of die plan ibr wspling dist was disausad at & 
in«eds( held on P^rsaiy 27,1996 bctweeofti««p<ives of tb« Slats and axdc IiuttiIIy,Btsiisdt 
McDamicUIiadpnpaKdaSes9Kegss4-^^7sn?IzalbrAreasB,C,I>,F,H,«i»lI. b s^ letter dated 
Jittueiy 16,199^ toyouwepwpotedaddiiiooi1<«BpljBghiAtatA,E,aBdGaswdlasgotiadiralar 
sftoipIiitginArMsKa^L. AttheP^miaiylT, 199€,iDoedn£,iqnEsoitalh«saraak]]ri4eo4edllM 
State with atwo page table of proposals for saniplisgacihe varioot arw ioiesponae to ̂  nocia raised 
Tss^ letter, FstthertHscossipiu at that meeting Tenihed in auappaieot agreement regaidisg fttanpling 
plan wcepctblc to all parties. FcUewbg aielbc specifics of that plan as it a tmdersteod by file IDhuis 
EPAi 

> 
»• 

Area A - reptescciing 9)11 ̂ 940851 Suifiioe sables (oee Ibotbekw post-cleanup 

A9luk9ill 
fiDintetfiec) 

A9luk9ill A9luk9ill 
VQC; 4f3mBlBfgJBIS2S 
PNAy 3 ««TntiI« fw Qwaftnn .^1 » 
caB)postsofS<^aadS<3,andaQefiT}m5t4, S*1 
and S*4 are inloodcd tn be edlcded just outside 
lbs previously icmedialfid area to the aonth and 
north Tcspcdrrtiy, 

Northwest of Bio Unit VQC; 4f3mBlBfgJBIS2S 
PNAy 3 ««TntiI« fw Qwaftnn .^1 » 
caB)postsofS<^aadS<3,andaQefiT}m5t4, S*1 
and S*4 are inloodcd tn be edlcded just outside 
lbs previously icmedialfid area to the aonth and 
north Tcspcdrrtiy, 

»a Sand*S«MMl Arm,S|H€)C«CU.ISEM;, «»0C (UTiraS-ieW . mfi (St?) »S.177J • fAX: eiT) m-KM 
100 Wqn VaMMk SUM. d»ki«B. KM* Sor»l 0»} SI4>>00il • TtVI 012) 4I4JSM • r.iXt 01^ Ol^-seM 

IMJ Zu, tiiia, e»A»nAJm. iJlkxJt 89001 <0I8) 4SMS00 ' TTV; filS)437'*§S1 • FAX: (6IA 437^000 " 
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Area B «tfprescntilog spill #941772 

Gaspliae spiU flom nticer failure ̂ Taok 35'2 

TwikArea3S'I&-2 

Surface sarapkc (6" to 12"dppth) 

VOC- 7 samples fnr BTKX (SB-I thru 5^5 as 

Area B - Ttpreseotag spill #941772 

Oaioliue spin from tnixcr iaihire at Tank 33-2 

TaJikAr«35-3 

Area B--rqarcsentijg spin 1772 

Qasoiine spill fiotn mixer faihstc et Tank 35-2 

TtaJeAr«a5&-l 

Area C - repraoBrtiag spins #942837 ̂  
#941772 

GeSoQ OVCdM of Tank 55-1 and overflow of 
gasoline spill nom dnunagc Ireni Tank Arcs. 
iiu7«r failtne atTi^ 35-2 

Tank Area S5-1 

prapo;^ aiid two mora north and seudl of SB-3 
in lipy \tfiUiSB-2, SB-5 andSB-li Sd-4 
respBdhrdyJ 

Ssbnufaeesamplcs (two Samjdtf each, eelleasd 
fioa itehishestTlD reading, aial ai 5 fbotdcpQi 
or grnundwatBT iotcrlhca fiar each bonng} 

vr>r-4V^T«ri.fiirHTEX (« pnspood SB-
IdtraSB-S) 

Surface samples to 12" depth) 

Vfir:-7mrelttfM:ai52S(S samples in tta 
aShctedm CKU'A ofTinkArnaBd 2 saa^los 
fiem that part not spparaixtl/nnpacted witlna dm 
tank dike area] 

Subsuriaoe aaxnpla (two saizqiles each jCDlIficted 
Bum tl» li^icst PID reading, and at 5 IboC depdi 

giomidwata intexBice^Br each bonng} 
vr>r. i Wn w far BTEX tboih in area affected 
mEaslVScfTankArca) _ ' . 

Cmuolidatod with leqidremeau for Aroi C, since 
fiirin 

Snrftee sampks C#" ̂  1?" depth) 

vnr- 7 mnmla for BTBX f4 St SB-1 ibm SB.4 
and daw otbere: one located between SB-3 and 
SBHI, cna mlkiUad bctwe« ilK pi^ 
tank 5Sr>l m^aecBi to the eastennnosi aspect of 
ftat task, and ooecoOcaed between SB-I und 
SB-2) 

4 eCTTToocite namplea. ̂  ef5 ditcictc 
tpyypiing poinla, as indicafriri in proposal diagram. 

SubiurfaeeSiHBplM (l-wn Bandied boring, at 
highest Pit) rending, and al.5 foeri. depth br 
groundwater inierlaee for each boring) 

(al SB-l thru SB-4 as 
jmUi-jiiMt in the proposal rhagraca) 
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Artk D ~ gpitiWiHing spiS 1t9A1576 

Kaphtin aiultalaGoc 

TinkArtt 10-S 

SmfftceumplM (6" lo 12' 

VOC: 4 awnolfet for BTgyjmrf CI nt 
five to tnt£wt en feast fttvesQ ofSB" 
3 and 2 more eoOectcd ItctwBEa caaKouer of 
tank and dike wan) 

Swksurfiice aemplts (tvvo saaples CoJJceeed 
fiem cadi btaaog, athisfieat PTDnadiag; and at S 
foot dcplfa or greuadwalBr Bierlkco ftar each 
bona^ 

YOC; ̂  WnttJbf fiTgx md (at 
SB-l ilw SB-*aspqpba»d) 

Area E - npremiag apill 4930211 

Cnidsoil 

TankArea 120.2 

Surface semples (d* to 12' dqidi) 

VOC: 10 MiHolw fef BTEX f al SB-l thro SB-
10) 

PKAi: 4 camat»<;tB wirmlea. eadi of 5 diienae • 
samplkgpointa aa indtested in pnapocd (Sagraia. 

Subnr&EC tanpks (ooe soaople cadi beriag at 
UgtKstPIDxmliag } 

BTRXiwidPMAff 10 borings (at SB-1 thru SB-10 
as iadkattd in the proposal diagRBs) ^ 

Area F - rLpmeutiug spills #942238, #941373, 
#942355, and#951217 

Grade oD and gasdine 

TaakAna 200-1 

Sortbce samples (6' to 12' dcpdO 

vnc: innrnolMforBTEX^asiiidkaiediii 
piopo^ diagram) 

PNAs- 4 eomtiorita aannnlCT fencti Of 5 disarete 
sampling points ta iadieatadiaprcpasal 
diagram). 

Sebaurface samples ftwo atmales each boring, at 
hii^iett PIDnac&ig, and at 5 iboi dcpifa or 
grouadwater intiaifiM for each boring). 

aTE)f«idPNAsT3herin«/al SB-l thro SB-S as 
indksted in the prDpoaal £agm). 

Area G - repRseniing spill #931160 

SulTurie add 

CooSng Tovrcr #5 Area 

Surface aamplea (0-12') 

nH'4 tCTtmp»rilggTTir>les (each of 5 disereta 
sampKng pomli aa indicated in proposal 
dagrwa). 
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Arc* B ~ reprocntins spill #941913. #9421SS 

Gcsoil 

Area ftdjaccBt t9 Eavthoni Avenue'where fieed 
supply lines eron to eannecfwith Tank 120-7 

Arc* J -- rtprcsetjbas spill #942432 

Surface samples (S* to 12" depth) 

vnT'inBamnlesfivBTEX (as indicatfid ia 
proposal dxsaram) 

4 yimottrfhe gmoles fof 5 discrctB 
sampling points cadi aS indicated ia proposal 
diagram). 

SubsuriaCB swnplcs samnles each horiny. at 
Us)iQt?lDisad^ aadatS fecAdsptbcr 
groundivalcr jnlmfks ftr cadi bonng). 

HTPYand?NAsr10bcrii»8fat SB-I thmSB-10 
u iodicated ia the propOMl dia0raB)._^ 

Surface samples (6* to 12'dsptfa) 

VC)C:4 nmBlea ferBTEX ( only SB^l thru 53-4 
K nMfieated in pst^HBal diagram} 

PNAr 2 cmnpodtt sanmlet faf 2 dilCTeta J 
samphog poiuts each u indicated ia proposal 
diagram, SB* 1 tfani SB-4). 

Subnirfam sampks ftwe samplm each bcmg. tt 
liighcstPlD reai&Si ^ dspiQi or 
groundwater imerfaee fer bach beriiis). 

RTEXiodWAsifibcrmitf (at SB-I thru SB.< as 
iadjcgtcd hi the pit>po«*l djagram). 

As for Ana K (• ̂ •"'**""''2 tpiU #940515 (asphalt)) and Area L (represcntijig Spills #941701. 
#930726 and #950S93 (g^L &d ml andpetrol«smi leadunfi)), the Agency has received and reviewed 
the "Pidd Invesrigatioa Workplaa Ibr Groundwioer Sampling « Clark Refining and Maiketins. Lac 
Black Ofl Rivcr Line Rdcaac area" d«t^ Jtw 1995 pcrtamog to Ana K and the "She Assessment 
Report - Haxtferd River Tenimal ftf dark RcCawg and Markcnng, Inc. Hanford, Illmois" dated 

• December 1995 pertammg to Area L PiifBuaet to Clark's propcscd field invtstigalioa workplao and site 
fyt sites "TC and 'V. the Ageocy iti^ucsis that ibe v«Us irem each of these liias be . 

mrdT^orutefedfnraileafl thra'vr^ Tte sa^bg and tadhhcting Cneqhency Cor Ihc first year 
shall be on a quarterly hack„djc second ynar on • s^S-anaual basis, and anrually IharaafUr. Samplins 
shell eentinufl until three eonseeatrvc sets of sample data show kneU below groundwater qonlity 
standards or grbundvrater cleanup ohjocdvcs approved by the Agracy. The sample pa. aflwJoa |4Mp>jed 
b\* Oark's cownlnHiart aoeeptablfl. 

In addhioa, soil boring and pmplingresuiisCMB Area L taken fion the December I995 siia' 
asscasDiont report have bidieaied that volatile samples fiomsckcicd soil b«inss are in excess ̂  the 
T AGO Class 1 sdl cleanup ohjecUves. Qark shall provido the Agency with a wxirkplan lo address these, 
soils at Area L (Rtvsr Tcnniiial Loodkn). 
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CLARK 
CJia^c-Oj^ 

REFINING i MARKETING, INC. 

201 East Hawthorne 
Hartford, Illinois 620 4 8-0007 
;7A 618-254-7301 fx 618-254-6064 

^oL-
April7, 1997 

Mr. Jim O'Brien 
Office of Chemical Safety 
Division of Environmental Programs . , 
Illinois Environmental Protection Agency 
2200 ChurchiU Road, P.O. Box 19276 
Springfield, IL 62794 

Re: State vs. Clark. PCB 95-163 

Dear Mr. O'Brien, 

Please find attached a copy of the Bums & McDonnell Waste Consultants, Inc. report 
entitled Summary Report: Surface and Subsurface Investigations of Spills at the Clark 
Hartford Refinery dated April 1997. This report summarizes the field sampling activities 
and analytical results for i^eas A through H, and Area J at the Clark Hartford Refinery. 
Field activities were conducted in accordance with the sampling and analysis plans 
approved hy the Illinois EPA. 

The preliminary findings show that Clark's remediation efforts have been successful. 
Selected areas may require further evaluation. We believe the remediation goals should 
t ake into account the former and future industrial use of the sites and the minimal risk of 
exposure to the public. If you have any questions, feel free to contact Bill Irwin at (618) 
254-7301 ext. 266. 

Sincerely, 

•orrest B. 
Refinery Manager 

Enclosure 

cc: John Shertill 
Tom Powell 
Tom Miller 

^ \ 

RECEIVED 
APR „9 ® 

IEPA/DLPC 
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INTRODUCTION 

This report presents, the results of nine separate surface and subsurface investigations associated 
with reponed spills at the Clark Refining and Marketing, Inc.'s (Clark) Hartford, Illinois 
Refinery. These spills occuited between December 6, 199rand July 7, 1995 at or near the 
Hartford Refinery. Clark's Hartford Refinery is located in Hartford, Illinois, approximately 10 
miles north of S t. Louis, Missouri. 

The site investigation reports included herein present data obtained as a result of soil sample 
collection and analysis conducted as part of Clark's efforts to investigate areas impacted by these 
documented releases. Soil sampling and analysis at each site was conducted according to the site 
specific Sampling and Analysis Plan generated by Bums & McDonnell Waste Consultants, Inc. 
(BMWCI) and approved by the Illinois Environmental Protection Agency. BMWCI persormel 
provided oversight of all field activities described in the following reports. 

bm35l\proiecu\clark\haitfoni\repart\sununary TC-2. 
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1.0 INTRODUCTION 

1.1 GENERAL 
The following describes the site investigation activities used to funher characterize the condition of the 
Tank 55-1 diked area (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford, Illinois. The results 
of this characterization were used, in addition to previous surface sampling conducted in October, 1995, to 
determine the approximate vertical and horizontal extent of subsurface contamination at the Site due to this 
release (Illinois Environmental Protection Agency Spill #942837). This site investigation report provides; 
site geology and hydrology, a description of the field work performed; methods, procedures, and analyses 

used; chemical analytical data; and a summary of contaminant occurance. The location of the Site is . 
illustrated on Figure 1. 

1.2 SITE HISTORY AND DESCRIPTION 
On December 16, 1994, Clark had a release of approximately 40 barrels of gasoil due to overfill of Tank 
55-1. The release was contained within the diked area around Tanks 80-9 and 55-1. Clark personnel used 
vacuum trucks to recover the prociuct and water from the diked area. Approximately 1,675 gallons of 
liquid was recovered. Clark initiated a modified biological augmentation program to remediate the soil by 
applying activated sludge from the aggressive biological wastewater treatment process. Clark collected a 
composite soil sample on June 5, 1995. 

On July 3, 1995. Clark began excavating soil surrounding Tank 55-1. Between July 3 and July 10, 1995, 
nineteen roll off containers were loaded with soil. Between September 6 and September 7, 1995, an 
additional fourteen roll off containers were loaded with soil from the ditch areas surrounding Tank 55-1. 
Approximately 400 cubic yards of soil was disposed of at Laidlaw Landfill in Roxana, Illinois. Clark 
resampled the area on October 13, 1995 by collecting grab samples from the locations previously sampled 
for the composite. Samples were analyzed for BTEX and PNAs. A more detailed description of the 
previous sampling activities and the laboratory results is contained in the Bums & McDonnell Waste 
Consultants, Inc. (BMWCI) report Summary Report of Soills at the Clark Hartford Refinerv for Clark 

Refining and Marketing. Inc. of November 1995. The Site is depicted in Figure 2. 

bm279\94155\045Vpt\clrkrpt2 1-1 



2.0 HYDROGEOLOGY 

2.1 REGIONAL HYDROGEOLOGY 
The Site lies within the Alluvial Valleys Region as defined in United 
States Geological Survey Water-Supc>lv Paper 2242, 1984. The Alluvial Valleys Region is commonly 
underlain by sand and gravel as well as silt and clay. The surficial deposit of sand and gravel is commonly 
underlain by interbedded silt and clay in turn underlain by a basal layer of sand and gravel. Locally, these 
units are collectively known as Cahokia Alluvium. The subsurface material in the Site area consists of 
Quartemary Alluvium, which is made up of modem river floodplain deposits of poorly-sorted sands, silts, 
and clays with some sandy gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground 
surface (bgs). 

The sequence of deposits in the Alluvial Valleys Region is dependant on the depositional history. The 
sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by 
deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial 
period. 

The alluvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent 
and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to 
the streams in the valleys. 

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones, 
sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center 
of the Illinois Basin. The Illinois Basin is the major geologic structure in the region. 

2.2 LOCAL HYDROGEOLOGY 
Soil borings were completed to a maximum of 7.5 feet below ground surface (bgs) at this location. 
Sediments encountered during drilling included mainly greenish to dark grey silty clays with some shallow 

brown topsoil. Groundwater was not encountered during drilling. Soil borings are included as Appendix 

A. 



( 

3.0 FIELD INVESTIGATION ACTIVITIES 

To determine the approximate vertical and horizontal extent of petroleum hydrocarbons at the Site, eleven 
surface soil samples were collected and four soil borings were drilled and sampled. The sampling 
locations were concentrated around Tank 55-1 and are shown on Figure 2. 

3.1 SURFACE SOIL SAMPLE COLLECTION 
To determine the presence of surface contaminants in the vicinity of the release, seven surface soil samples 
were collected and analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by United 
States Environmental Protection Agency (EPA) Method 8020 and four surface soil composites (consisting 
of five aliquots each) were collected and analyzed for Polynuclear Aromatic Hydrocarbons (PNAs) by 

EPA Method 8310. Surface soil s^ples were collected at a depth of 6 inches below ground surface to 
insure sampling of native soil. Surface soil samples from soil boring locations were collected prior to 
completion of the borings with a drill rig. Soil samples were placed in laboratory-cleansed jars after 
collection. 

3.2 DRILLING AND SUBSURFACE SOIL SAMPLE COLLECTION 
Four soil borings were drilled in the vicinities of Tank 55-1. The first 2.5 feet of each boring was field 
screened with a photoionization detector (PID). Each boring was completed to a depth of 5 feet below the 
highest PID reading measured in the top 2.5 feet. Soil borings were drilled using an all terrain vehicle 
(ATV) mounted drill fig with hollow stem augers and were continuously sampled using split spoon 
samplers. Drilling logs are included in Appendix A. 

Subsurface soil samples were collected from the location of the highest PID reading and from the bottom 
of the boring. In borings with no elevated PID readings, samples were collected from the bottom of the 

boring only. Soil samples were removed from the samplers with minimal disturbance and placed in 
laboratory-cleansed jars. Subsurface soil samples were analyzed for BTEX by EPA Method 8020 and 

PNAs by EPA Method 8310. 

3.3 SAMPLE COLLECTION PROTOCOL 
Personnel responsible for activities associated with collection of soil samples followed standard procedures 

to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the 

laboratory. Clean, decontaminated sampling equipment was used at each sampling location. Soil samples 
were placed in a cooler with ice and promptly delivered to the analytical laboratory using chain-of-custody 

procedures. All laboratory analyses were performed in accordance with EPA methodology bv American 



Technical and Analytical Services, Inc., of Maryland Heights, Missouri. The laboratory results and chain-

of-custody forms for surface soil samples are included in Appendix B. 



4.0 CONTAMINANT OCCURRENCE 

Eleven surface and six subsurface soil samples were collected and submitted for laboratory chemical 
analysis to delineate the approximate horizontal and vertical extent of soil impacted by petroleum 
hydrocarbons at the site. The analyticallaboratory reports are contained in Appendix B. 

4.1 SURFACE SOIL SAMPLES 
Of the seven surface soil samples tmtilyzed for BTEX, all are below the Illinois EPA Tiered Approach to 
Cleanup Objectives(TACO) Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties. 
Of the four composite surface samples collected for analysis of PNAs, soil samples S-8 and S-10 exceed 
the TACO Tier 1 values for at least one PNA. The results of surface soil sample analyses are summarized 
in Table 1. 

4.2 SUBSURFACE SOEL SAMPLES 
Six subsurface soil samples were collected and submitted for laboratory analysis of BTEX by EPA Method 
8020 and for PNAs by EPA Method 8310. Soil samples SB-1-2; SB-3-2.5, and SB-3-7.5 all exceed 

TACO Tier 1 values for benzene. Soil samples SB-1-7, SB-2-5 and SB-3-7.5 all exceed TACO Tier 1 
values for at least one PNA. Soil sample SB-4-5 is below TACO Tier 1 values for all BTEX constituents 
and PNAs. The results of subsurface soil sample analyses are summarized in Table 2. 

* * « * * 



5.0 CONCLUSIONS 

No free petroleum product was encountered during soil sampling. 

Surface soil samples S-8 and S-10 exceed TACO Tier 1 values for PNAs. 

Subsurface soil samples SB-1-2, SB-3-2.5, and SB-3-7.5 all exceed TACO Tier 1 values for 

benzene. 

Subsurface soil samples SB-1-7, SB-2-5 and SB-3-7.5 all exceed TACO Tier 1 values for at least 

one PNA. 

Soil Boring SB-2 is located outside the spill area. The presence of elevated levels of PNAs at a 5 

foot depth may be due to historic contamination. 

The increasing levels of petroleum hydrocarbons corresponding to increasing depth in Soil Boring 

SB-3 may be due to historic contamination. 



TABLE 1 
Summary of Surface Analytical Results 

Clark Refining & Marketing, Inc. 
Area C, Tank 55-1 Tank Yard 

Hartford, Illinois 

Sample Number: 
Sample Date: Units 

Detection 
Limits 

TACO 
Tier 1 CUO' 

S-t S-2 S-3 S-4 S-5 S-6 S-7 Sample Number: 
Sample Date: Units 

Detection 
Limits 

TACO 
Tier 1 CUO' 06/05/96 06/05/96 06/05/96 06/05/96 06/05/96 06/05/96 06/05/96 

COMPOUND 

BTEX 
Benzene pg/Kg 1 20 11 BDL BDL BDL BDL : 

Toluene pgiKg •• 1 5,000 ; BDL BDL BDL ; BDL BDL 

Ethylbenzene pg/Kg V • 5,000 BDL. BDL BDL . BDL BOL 

Xylenes (total) pg/Kg 1 74,000 BDL BDL BDL BDL BDL 11 BDL 

Total BTEX pg/Kg 11 BDL BDL BDL BDL 30 3 

Sample Number: TACO S-8 S-9 S-10 S-11 

Sample Date: Units Tier 1 CUO 06/05/96 06/05/96 06/05/96 06/05/96 

PNAs DL Result DL Result DL Result DL, Result 

I Naphthalene pg/Kg 30,000 2,510 BDL 660 : BDL 660 3,250 2,510 BDL 

lAcenaphthylene pg/Kg NL 2,510 BDL 860 BOL 660 4,390 2,510 

lAeenaphthene pg/Kg 200,000 9,000 BDL ; 1,200 BDL 1,200 BDL \; 9,000 BDL;?;; 

Fluorene pg/Kg 160,000 1,050 BDL 140 BDL 3,500 6,040 1,050 BDL 

Phenanthrene pg/Kg NL 660 BDL 660 BDL 850 5,770 660 1,020 

Anthracene pg/Kg 4,300,000 660 BDL 660 BDL 660 BDL 660 BDL 

' Flouranthene 
i 

pg/Kg • 980,000 BOL : "siBO/ffi:' (•ifBlotf 660 .sisi ;|.:66q';;:^ ';|:BDL':;i:;; 
' ^ .T. 't* ,1,*: 

Ipyrene pg^Kg 1,400,000 251,;} •v': fii' 180 ii-ibOL--; >.'M5 3,560 ?!:25i;;;?^ 
" If-: - • 

1 Benzo(a)anthracene pg/Kg 700 65.0 395 217 1,260* " 65.0 ::.;S203;;i::|ii 

Chtysene pg/Kg 1,000 375 5,920* 100 BDL. 1,250 41,700* 375 BDL 

Benzo(b)flouranthene pg/Kg 4,000 25.5 865 12.0 40.4 85.0 2,040 25.5 631 

Benzo(k)flouranthene pg/Kg 4,000 12.5 455 11.0 106 41.5 813 12.5 102 
;• •••.•• I'l'liii '. 

, Benzo(a)pyrene / 
1 • 

pg/Kg BOO . • 198 2,900* 92.6'.:;;: 165 49.5 

1 Dlbenzo(a,h)anthracene pg/Kg 800 150 4,280' 20.0 
I:!;,:';-

'::;;-::534<-: 20.0 152 
•j 

?:,:15P;;;;';:: 

; Benzo(g,h,i)pery1ene pgrt^S v-NL:;-/:,;; 188 3,030 ^•SiljO-Jv;: •t:::BDL::;;; 51JD :i;l88';|.-

,.lndeno{l ,2,3-cd)pyrene pg/Kg 8,000 125 2,940 29.0 BDL 29.0 304 125 526 

' - lEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives for Industrlai/Commercial Properties 
BT^ • Benzene. Toluene, Ethylbenzerie, and Xylenes analyzed by EPA Method SW846-8020 
DL - Detection Umit 
pg/Kg ^ - Microgram per kilogram 
PNAs - Pdlynuclear Aromatic Hydrocarbons 
BOL • Below detection limit 
NL -Compound not listed in TACO Tier 1. Tables 
488* - Above TAGO Tier 1, Table B, Industrial/Commercial Cleanup Objective^ingestion, inhalation, and/or migration to groundwat* 

bm279ipioiW15S4\0S«\v«ort<\l»612.wK4 



TABLE 2 
Summary of Subsurface Analytical Results 

Clark Refining & Marketing, Inc. 
Area C, Tank 55-1 Tank Yard 

Hartford, Illinois 

Sample Number: TACO SB-1-2 1 SB-1-7 SB-2-5 SB-3-2.5 SB-3-7.S 1 SB-4-5 
Sample Date: Units Tier 1 CUO' ; 06/05/96 06/05/96 j 06/05/96 06/05/96 06/05/96 06/05/96 

COMPOUND 1 ! 1 
I ! 

BTEX DU Result DL Result i DL Result DL Result DL ! Result DL Result 
Benzene pg/Kg 20 5 1 To­ 1 3 1 BDL 270' 125 IJOIT •• - t .• •• . 2 
Toluene pg/Kg 5,000 5 la 1 3 1 • 54 125 340 '.••1 •• •: 4" 
Ethylbenzene pg/Kg 5,000 5 6 1 BDL •1 BDL 10 • ••.77;"- 125 920 1 • BDL 
Xylenes (total) pg/Kg 74,000 5 5 1 1 1 2 10 200 125 900 1 6 

Total BTEX pg/Kg 199 7 ' 4 601 3,660 12 

PNAs 
1 j 

Naphthalene M9/Kg 30,000 660 BDL 660 2,670 660 1,200 660 BDL 660 1,740 660 BDL 
Acenaphthylene pgrtCg NL 660 1,010 660 7,510 660 2,170 660 889 1,670 14,100 660 BDL 
Acenaphthene P9/Kg 200,000 1,200 BDL 1,200 BDL 1,200 BDL 1,200 BDL 1,200 BDL 1200 • BDL : 

Fluorene pg/Kg 160,000 140 878 1,400 5,150 140 1,190 140 140 700 9,490 140 BDL 

Phenanthrene pg/Kg NL 660 1,520 660 9,890 660 3,400 660 BDL 660 5,370 660 , BDL 

Anthracene pg/Kg 4,300,000 660 BDL 660 BDL 660 BDL 660 BDL 660 BDL 650 BDL 

Flouranthene pg/Kg 980,000 660 BDL 660 ' 1,630 660 821 660 BDL : 660 BDL 660 BDL 

Pyrene pg/Kg 1,400,000 180 292 334 2,570 180 1,030 ;;;,180;J.; BDL 180 376 180 BDL 

Benzo(a)anthracene pgO<g 700 8.7 140 86.6 1,180- 43.3 1,230-
;;;,180;J.; 

BDL 8.7 245 8.7 ; BDL| 

Chrysene pg/Kg 1,000 100 695 500 3,230- 500 12,600- 100 BDL 250 6,480- 100 BDL 

Ben20(b)11curanthene pg/Kg 4,000 12.0 242 34.0 1,210 17.0 648 12.0 13.6 17.0 301 12.0 BDL 

, Benzo(k)flouranthene pg/Kg 4,000 11.0 87.5 16.6 451 11.0 42.7 11.0 BDL 11,0 30.1 11.0 BDL 

Benzb(a)pyrene pg/Kg 800 15.0 100 66.0 603 33.0 207 '•iwi 16 J 33.0 . 118 15.0 BDL 

Dlbenzo(a,h)anthracene pg/Kg 800 20.0 78.7 200 : 971-:. 20.0 303 2ao BDL 100 267 20.0 BDL •• 
• BDL Benzo(g,h,nperylene pg/Kg ••• NL ' 51.0 BDL 250 BDL 51.0 104 • ; 51.0 BDL 125 ; BDL 51.0 

BDL •• 
• BDL 

. lndeno(1,2,3-cd)pyr6ne pg/Kg 8,000 29.0 14.6 166 915 29.0 89.5 29.0 BDL 83.0 i 122 29.0 BDL 

' , - lEPA Tiered Approach to Cleanup Objectives Tier 1, Table B Soil Cleanup Objectives for Industrial/Commercial Properties 
BTEX - Benzene, toluene, Etbylbenzene; and Xylenes analyzed by EPA Method SW846-8020 
DL - Detection Limit 
pg/Kg • Microgram per kilogram 
PNAs - Polynuclear Aromatic Hydrocarbons 
BDL - Belovtr detection limit 
NL - Compound not listed in TACO Tier 1, Table B 
483" • Above TACO Tier 1. Table B. Industrial,'Commercial Cleanup Obiectiveiingastion, inhalation, and/or migration to groundwater) 

.biTiZ79\pro|\94i SS4\056Vv>oiMabS.wli4 
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CLARK 

fiUE 

File NUMBER 
0-7C. r^- <=»•'• ,o3 

Q6o.se 

RE'IAiN iN FILE UNTIL 
201 Eiit Hawthorn* 
Hartfora Illinoi] 62049-0007 

• pk 6ia-:=4-rjoi /z 613-254-6054 

November 10, 1997 

Mr. Tim O'Brien, Manager 
OfiBce of Chemical Safety 
Illinois Environmental Protection Agency 
P.O. Box 19726 
Springfield, XL 62794-9726 

Re; Tiered Approach Objective Assessment 

Dear Mr. O'Brien, 

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the 
Hartford Refinery that was prepared by Bums & McDonnell. Clark Refining and 
Marketing, Inc; will provide your department with remediation techniques for two of the 
remaining sites in the near future. 

Please call me at 618-254-7301, extension 218 with your questions. 

Sincerely, ' 

Massood Modarres 
Environmental Engineer 

cc: John Sherrill 
Tom Miller 
FUe 



Biuns 1 Waste 
& 1 Consultants. 

McDonnell 1 - Inc.. .. 
November 3, 1997 

Mr. Jim O'Brien 
Office of Chemical Safety 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794-927.6 

Re: Clark Refining & Marketing, Hartford Refinery: lEPA Spill Nos. 940851, 
941772. 942837. 941526. 9302M. 942288. 947873. 931160. 941913. 942188 
and 942432 

Dear Mr. O'Brien: 

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste 
Consultants, Inc. (BMWCI) is pleased to present this Tiered Approach to Cleanup 
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford 
Refinery. Site investigations were completed at each of these spill sites and summarized 
in the September 1996 report by BMWCI titled Summary Report: Surface and 
Subsurface Investigations of Spills at the Clark Hartford Refinery. In. this letter report, 
the data compiled in the September 1996 report for each spill site is eyaluated for 
compliance with TACO Tier I and Tier II cleanup objectiyes. 

SOIL SAMPLES 
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1 
and 2, respectiyely. Tables 1 and 2 are condensed from the September 1996 report and 
list only the contaminants detected at each spill site in excess of TACO Tier I Cleanup 
Objectiyes for Industrial/Commercial properties. Each spill site iS designated by the area 
name assigned in the Septenabef 1996 report: Area A is No. 9940851; Area B is No. 
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is 
Nos. 942288 and 947873; Area G is No. 931160; AreaHis Nos. 941913 and 942188; and 
Area J is No. 942432. Spill areas are shown on a map of the refinery, included as Figure 
1. Samples from areas that are not listed in the tables were all below the 
Industrial/Commercial cleanup objectiyes. TACO Tier 1 Exposuire-Route Specific 
Values for Soils are summarized for the contaminants of concern in Table 3 for the 
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios. 

17 Cassens Court 
Fenton, Missouri &3Q26 

Phone-3U 305-0077 
fox: 314 324-8295 
hnp://www.burnsniciconi 

In addition to the soil sampling completed for the September 1996 report, soil samples 
were collected September 23, 1997 from four areas for analysis of Organic carbon. Soil 
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for 
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Mr. O'Brien 
November 3, 1997 
Page 2 

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging 
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4. 
Although both methods are approved for determination of the fraction of organic carbon 
(/^), the site-specific values used for this assessment were calculated from the ASTM 
method of analyzing for orgeinic matter. These values are also presented in Table 4. 

TIER n CLEANUP OBJECTIVES 
The site-specificwas evaluated for Areas B, C, H, and J so that site-specific cleanup 
objectives could be calculated for the Migration to Groundwater pathway. The TACO 
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to 
Groundwater pathway are calculated for subsurface soil samples with a defaultvalue 
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration 
to Groundwater pathway in addition to the surface and subsurface soil default objectives. . 
The site-specific cleanup objectives were calculated using Equation SI7 in TACO 
Appendix C, Table A. Default values for clay soil were used for density and porosity 
values. 

To use calculated site-specific cleanup objectives, TACO specifies three additional 
concentration limits that cannot be exceeded for a site : 

- the soil saturation limit for each chemical (calculated according to Section 
742.220) cannot be exceeded, 

- the soil attenuation capacity for each site (calculated according to Section 
742i215) cannot be exceeded, and 

- a weighted average of 1 (calculated according to Section 742.720) cannot be 
exceeded at each site for chemicals that target the same organ. 

According to TACO Table E in Appendix A, the contaminants of concem to this study 
that target the same organ include only toluene and ethylbenzene, which both target the 
kidneys. These contaminants are present together above TACO Tier 1 
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in 
Table 1, the weighted average exceeds 1 for samples S-1 and S-13. 

The soil attenuation capacity is represented by the organic carbon concentration in the 
soil at each site. The total concentration of all organic contaminants of concem at a site is 
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compared to the total organic iiiaterial in the soil at that site. The total organic 
contaminant concentrations for all ^lreas discussed in this assessment fall, below the 
default organic matter concentration of 2000. milligrams per kilogram (mg/kg). (Please 
refer to the September .1996 report for complete soil analytical data.) 

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given 
in TACO Appendix A, Table A. As indicated in the footnotes of Table 5, soil saturation 
limits are used as cleanup objectives when calculated objectives exceed the saturation 
limits. , 

TIER n ASSESSMENTS 
In the following pages, each area is individually evaluated relative to the calculated 
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this 
assessment are areas that do not support full-time worker or structures. Clark personnel 
are present in the areas only intermittently and these areas are not generally accessible to 
the public. It is therefore reasonable at each of these sites that the consbnictiott worker, 
scenario be used for the ingestion and inhalation cleanup objectives. 

Each of the assessment pages in Attachment A addresses the status of a single area. The 
" contaminants of coneern (COCs) in both surface and subsurface soil are represented by 
the highest concentration for each in tha^ area (refer to Tables 1 and 2 for complete soil 
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting 
scenario(s) for each area are determined by selecting the most-conservative cleanup 
objectives from Table 5. The Tier II assessment for each area is then a direct comparison 
of the site data with the most conservative site-specific cleanup Objectives. 

SUMMARY 
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A, 
indicates that Areas A, E, F, ,G, and H are all below TACO Tier II cleanup objectives for 
the applicable contaminant pathway scenarios. These areas do not require further 
assessment or remediation. 

Area B, surroimding Tank 35-2 in the tank yard, has surface and subsurface 
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives. 
The cleanup objectives for this area include the calculated site-specific concentration for 
benzene (migration to groundwater pathway), and the construction worker scenario 
concentrations for TEX. 
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Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of 
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup 
objective for this area is a calculated site-specific concentration for the migration to 
groundwater pathway. 

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil 
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup 
objectives for this area are the generic TACO Tier I values,"migration to groundwater 
pathway, for surface and subsurface soil. 

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II 
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier II 
cleanup objectives for benzo(b)fluoranthene and dibenzo(a,h)anthracene. The cleanup 
objectives for this area are calculated site-specific concentrations, migration to 
groundwater pathway, for these three contaminants. 

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226. 

Paul Christian 
Project Manager 

attachment 

bml 1 j4\projects\clark\refinery\repons\l lOjItr.wpd 



Table 1 
Tier II Surface Soil Sample Summary 

Clark Refining & Marketing 
Ciark Refinery 

Hartford, Illinois 

Area A Area B Area C Area D 1 Area E Area J 1 

1 S-5 [ S-6 S-1 S-3 S-6 S-8 S-9 8^0 S-13 S-14 S-B i_ S-2 S-4 S-13 SB-5S SB-6S 

M B y s B ||'f s lii B 
Xylenes 

Benzo(a)antt)racene 

Benzo(b)nuoranthene g i 
>75 110 90 >75 

i 
>75 ; 

"" 
J 

i i h i 1 i i 
' All sample data reported In milligrams per kilogram (mg/kg) 

I. 

•ii 



Table 2 
Tier II Subsurface Soil Sample Summary 

Clark Refining & WTarketing 
Clark Refinery 

Hartford, Illinois 

Area B Area C 
sm-1 SB1-5 SB2-2 SB3-2 SB3-7 SB4-2 SB4-7 SB5-5 SB7-5 SB1-2 SB1-7 SB3'2.S 883-7.5 

H 
Xylenes >75 - >75 - • -- -- -- -- ! ~ 
Benzo(a)anlhracene -- - - - - -- - -
Benzo(b)fluoranlhene •• — — — . — — 

ft 

' All sample data reported In milligrams per kilogram (mg/kg) 



Table 3 
Exposure-Route Specific Values for Soils 

Illinois Tiered Approach to Cleanup Objectives 

Industrial/Commercial 1 Cgnstructidn Worker Migration to 
Ingestion Inhalation i Ingestion Inhalation Groundwater 

Xylenes j 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

,1,000,000 
3 

• -l 

j 410 

L -
410,000 

170 

170 

410 150 

2 / 

5 . 

* All sample data reported in milligrams per kilogram (mg/kg) 
"All inforttiation reproduced from Title 35, Subtitle G, Chapter I. Subchapter f, Part 742, Appendix 8, Table B 



Table 4 
Summary of Fraction Organic Carbon Analysis 

Clark Refining & Marketing 
Clark Refinery 

Hartford, Illinois 

Sample 

Location & Number 

Sample 

Date 

Organic Matter 

j ASTM 02974-37 

- TpL Organic Carbon 

^ASW-^6 i 

Average Fractiprj., .| 

Organic Carbon' 

Area C - 1 j , 09/23/97 j 10.800 i 5353 • ] 
Area G-2 _ | 09/23/97 1^14.800 : 1107 ' 0,0128 

Area J -1 j 09/23/97 7,800 , 2578 
Area J - 2 : 09/23/97 i 2,300 i 2411 0.0051 

• All sample data reported In milligrams per kilogram (mg/kg) 

' = Average is calculated using ASTM Method data only. 



Table 5 
Tier II Cleanup Objectives - Soil 
Industrial/Residential Scenario 

Migration to Groundwater Pathway 
Illinois Tiered Approach to Cleanup Objectives 

• All sample data reported In rtillligrams per kilogram (mg/kg) . 

" Cleanup Objective calculations are limited by the soil saturation concentration (410 mg/kg) 
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LOCATION; Area A - NW of Biological Treatment Unit 

MEDIA; Soil 

c CLASSIFICATION.: :-jav-:::::Tlrid.ustriaJZCommerciai=v/itlvno -lulltime^'w^ 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE; Ben20(a)pyrene 1.21mg/kg 
Dibenzo(a,h)anthracene 2.25 mg/kg 

COCs - SUBSURFACE; N/A 

LIMITING SCENARIO: Migration to Groundwater (generic surface); 
Ben2o(a)pyrene 24 mg/kg • 
Piben2o(aIi)anthracene • 6 mg/kg 

TIER II ASSESSMENT; 

Surface soil concentrations of both ben2o(a)pyrene and diben2o(a,h)anthracene are below 
the cleanup objectives for both the Construction worker scenario and the migration to 
groundwater scenario. 

.: VR 



LOCATION: 

MEDIA; 

Area B - Tank 35-2 

Soil 

CL ASSIFIC ATI ON: Industrial Commercial with no full time vwkeis^dno. 
structures. Use construction worker scenario. 

COCs-SURFACE: 

COCs - SUBSURFACE: 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

53 mg/kg 
>75 mg/kg 
>75 mg/kg 
>75 mg/kg 

3.2 mg/kg 
15 mg/kg 
16 mg/kg 
>75 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 0.225 mg/kg 

Construction Worker; 
Toluene 47 mg/kg 
Ethylbenzene 58 mg/kg 
Xylenes 410 mg/kg 

TIER n ASSESSMENT: 

Surface soil samples S-1, S-3, S-8, S-9, S-IO, and S-13 are in excess of the limiting 
scenario cleanup objective for benzene; surface soil samples S-1, S-9, and S-13 exceed 
the objective for toluene; surface soil sample S-13 exceeds the ethylbenzene objective, 
and surface soil samples S-1, S-9, and S-13 exceed the xylenes cleanup objective. In 
addition, the weighted average of toluene and ethylbenzene concentrations exceed 1 for 
soil samples S-1 and S-13. 

Subsurface soil samples SBl-1, SBl-5, SB2-2, SB3-2, SB3-7, SB4-2, and SB7-5 are in 
excess of limiting scenario cleanup objectives for benzene. Subusurface soil samples 
SBl-1 and SB3-2 are potentially in excess of the cleanup objective for xylenes. 



LOCATION: ^ Area C - Tank 55-1 

MEDIA: Soil 

^•=T.^.--^..-'--:.--CLA.SSIEICATION: - Indusixial/Commercip!r\jidtb:nc5;"ftiW--timeaworkers'or^'^''^--«'-i^-' - --• • 
structures. Use construction worker scenario. " 

COCs - SURFACE: Ben2o(a)pyrene 2.90 mg/kg 
DibenzO(a,Ii)anthracene 4.28 mg/kg 

COCs - SUBSURFACE: Benzene 1.5 mg/kg 
' Dibenzo(a,h)anthracene 0.971 mg/kg ; 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 0.195 mg/kg 
Pibenzo(a^h)anthracene 13 mg/kg 

Construction Worker: 
Benzo(a)pyrene 17 ing/kg 

TIER n ASSESSMENT: 

All surface soil samples are below cleanup objectives for both the construction worker 
scenario (Table 3) and the site-specific migration to groundwater scenario (Table 5). 

Subsurface soil samples SB3-2.5 and SB3-7.5 are in excess of the migration to 
grpuhdwater scenario benzene cleanup objective. All subsrjrface soil samples are below 
cleanup objectives for dibenzo(aJa)ahthracene. 



LOCATION: Area D - Tank 10-5 

MEDIA: Soil 

, CLASSIFICATION: .._.Ind.MstTiaM^OB$meF©iaI>a8ath'mo-iiiAti-tiEne.wcrkefs=-and-n<?i 
structures. Use construction worker scenario. 

COCs - SURFACE: Benzene 3.1 mg/kg 

COCs - SUBSURFACE: Benzene 4.0 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (generic): 
. Benzene (surface) 0.09 mg/kg 

Benzene (subsurface) 0.03 mg/kg 

TIER U ASSESSMENT: 

Surface soil samples S-2 and S-4 are in excess of the cleanup objectives for the migration 
to groundwater pathway for benzene. 

Subsurface soil samples SBl-2, SBl-7, SB2-1, SB2-6, SB3-1, SB3-6, SB4-2, and SB4-7 
are in excess of the cleanup objectives for the migration to groundwater pathway for 
benzene. ^ ~ 



LOCATION: Area E - Tank 120-2 

MEDLA.: Soil 

CLASSI>TCA®oS^^'^^"''**E^^tri^/Commerciaj with no full time workers 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE: Benzo(a),pyrene 1.25mg/kg 

COCs - SUBSUiRrACE: NA 

LIMITING SCENARIO: Construction Worker: 
Benzo(a)pyrehe 17mg/kg 

TIER n ASSESSMENT: 

All surface soil samples are below the cleanup objectives for the construction worker 
scenario for ben2o(a)pyrene. 

All subsurface soil samples are below all cleanup objectives for both the construction 
worker and migration to groundwater scenarios. 



LOCATION: Area F - Tank 200-1 

MEDIA: Soil 

7- ..—_ .t2ii5H2S»vi?-6:y3.54&35s^ 
V-LASSII1CA 1 iON: Industrial/Commercial with no full time workers ^ 

and no structures. 

COCs - SURFACE: NA 

COCs- SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER II ASSESSMENT: 

AU surface and subsurface soil samples are below all applicable cleanup objectives. 



LOCATION: 

MEDL\: 

Area G - Sulfuric Acid Spill Area 

Soil 

Ixidiisfiial/Cornmercial vvTth'no'fiiiftme ̂ r^^^ 
and no structures. 

COCs - SUllFACE: NA 

COCs - SUBSURFACE: NA 

LIMITING SCENARIO: NA 

TIER n ASSESSMENT: 

Surface soil samples were analyzed for pH and found to be within the normal limits for 
soil acidity. 



LOCATION: Area H - Hawthorne 

MEDIA: Soil 

CLASSIFICATION: ' IndusTrfaI7(3orS^erciaT withxToTull Hme'workers 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE: NA 

COCs - SUBSURFACE: Benzene 0.059 mg/kg 

LIMITING SCENARIO: . Migration to Groundwater (site-specific): 
Benzene 0.135 mg/kg 

TIER II ASSESSMENT: 

All surface soil samples are below all applicable TACO Tier I cleanup objectives. 

All subsurface soil samples are below the site-specific migration to groundwater cleanup 
objective calctilated for benzene. 



LOCATION: Area J - Route 3 

MEDL\: Soil 

••• -
Industrial/Commercid with no full time workers 
and no structures. Use Construction Worker scenario. 

COCs - SURJFACE: 

COCs - SUBSURFACE: 

Diben2o(a,h)anthracene 2.10mg/kg 

Benzene 
B en2o(a)anthracene 
B enzo(b)fiuoranthene 
Benzo(a)pyrene 
Chrysene 
Diben2o(a.h)anthracene 

0.20 mg/kg 
4.94 mg/kg 
23.3 mg/kg 
9.9 mg/kg 
238 mg/kg. 
18.2 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 
Benzp(a)anthracene 
Benzo(b)fluoranthene 
Chrysene 
Dibenzo(a4i)anthracene 

Construction Worker: 
Benzo(a)pyrene 

0.075 mg/kg 
5 mg/kg. 
,12.5 mg/kg 
400 mg/kg 
5 mg/kg 

17 mg/kg 

TIER II ASSESSMENT: 

All surface soil samples are below the cleanup objectives for the construction worker 
scenario and the site-specific migration to groundwater scenario. 

Subsurface soil samples SB3-8 and SB3-13 are in excess of the site-specific migration to 
groundwater cleanup objectives for benzene. Subsurface soil sample SB 1-8 is in excess 
of the migration to groundwater cleanup objectives for both benzo(b)fluoranthen€ and 
dibenzofa^hjanthracene. 
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November 20, 1997 

Mr. Jim O'Brien 
Office of Chemical Safety 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794-9276 

• Re: Clark Refining & Marketing, Hartford Refinery: 
lEPA SpUl Nos. 940851, 941772, 942837, 941526, 
930211. 942288. 947873. 931160. 941.913. 942188. and 942432 

Dear Mr. O'Brien: 

• • • • 

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste 
Consultants, Inc. (BMWCI) is pleased to present this proposal for reme^'ation activities 
at the Clark Refinery Spill Sites listed above. Site investigations were completed at each 
of these spill sites and summaiized in the September 1996 report by BMWCI titled 
Summary Report: Surface and Subsurface Investigations of Soills at the Clark Hartford 
Refinery". Each spill site is designated by the area name assigned in the September 1996 
report: Area A is No. 9940851; Area B is No. 941772; Area C is No. 942iS37; Area D is 
No- 941526; Area E is No. 930211; Area F is Nos. 942288 and 947873; Area G is No. 
931160; AreaHisNos.941913and942188;andAreaJisNo.942432. ATieied 
Approach to Cleanup Objectives (TACO) Tier 11 assessment of each area was also 
completed by BMWCI and suminarized in the November 3,1997 BMWCI letter to the 
Illinois Environmental Protection Agency (lEPA). In the November 3, 1997 letter. Areas 
A, E, F, G, and H were all determined to be below Tier 11 cleanup objectives, making 
remediation of these areas unnecessary. Tbis letter, on the basis of the TACO Tier 11 
assessment, presents Clark's proposed remedial approaches for each of the remaining 
spill areas (Areas B, C, D, and J). 

As detailed in the November 3, 1997 letter. Area B has surface and subsurface soil 
samples in excess of TACO Tier II cleanup bbjectives (CUOs) for benzene, toluene, 
ethylbenzene, and xylenes (BTEX). Of the 7 subsurface soil samples in excess of Tier 11 
cubs, 4 are located within the top 2 feet of the surface, including the 2 samples with the 
highest benzene concentrations. As the majority of the contamination is shallow (less 
than 2 feet below ground surface), proposed remediation efforts at this area include 
surface application "of heterotrophic bacteria and soil aeration through disking. Therefore, 
remediation efforts will be concentrated on the top 2 feet of soil in this area. 

17 Cnsens Court 
Fenton, Missouri i302i 

Phone; 314 30S-0077 
Fnt 314 32i-«295 
i-., //.. ...1. I 
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Area C, as detailed in the November 3, 1997 letter, has only two samples in excess of 
Tier II CUOs for benzene. Both of the subsurface soil samples were collected from soil 
boring SB-3 at depths of-T-S.andJJ-feetbesyjndicaringJocalized historical 

these benzene concentrations do not appear to be related to the S]^"^ 
•vent of interest in this report, additional remediation activities are not proposed for Area^ 

A TACO Tier II assessment of Area D was not possible due to difBculty in collecting a 
site-specific sample for organic carbon analysis. Area D is within the tank farm and is 
directly across an access road from Area C. Assuming that the fraction of organic carbon 
in the two areas is comparable, and thereby applying the site-specific CUOs frum Area C 
to Area D, three shallow subsurface soil samples fall below site-specific CUOs. Thus 
there are two surface and five subsurface soil samples in excess of Tier 11 CUOs for 
benzene. The itiajnrity of the coatanamatinn above Tier TI CUO.s is subsurface and 
historieaiTn nature As these benzene concentrations are not related to |he spill event ofi 

ities are not proposed for Area D. (^interest in 

7-
Area J is" along the Route 3 levee in Hartford, Illinois and is under the jurisdiction of both 
the Wood River Levee District and the Army Corps of Engineers. Access to this area is 

'•{)}) r\ highly linuted by both bureaucratic and physical obstacles. The spill area is only 
7/ • intermittently accessible to vehicle trafiSc. InLaddifiom-&e-6ontamination-in this Area in 

^excesS"of TACSTiaTTClJOs is limited to subsurface soU. Therefore, additional 
remediation activities are not proposed for this ̂ ili area. 

If you have any questions about the proposed remediation activities presented in this 
letter, please contact me at (314) 305-^0077, ext 226. 

Sincerely, 

^aul Christian 
Project Manager 

bml I34\projects\clark\renneiy\cOrresp\l IZOIttr.wpd 
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PUMP HOUSE SPILL 
NOVEMBER 13,1995 

Current Conditions Report 
Prenxor Refining Group, Inc. / Hartford, Illinois 
Appendices/ 4/23/2003/ MMN/BRS 



TO; B. Irwin 
FROM: M. Modarres 

.^-SUB^ECT: ...Ejq)aiisK3i^joint leak_.„ .. 
DATE: Nov.13,1995 

1 was called by C. Welch @ 12:45 A. On Monday 11\13\95. He informed me of a 
gasoline leak at the Pumphouse . I arrived @ the refinery about 1:45 A. The shiftforman 
had called out two Clark drivers to start cleaning the effected area. 
The leak was due to a failed 10" Expansion joint, located @ the North side of the 
Pumphouse control room. The dispatcher , V. Bettorf had been in the process of lining 
the pump to transfer the product to Clark terminal when the joint failed. 
Presence of the Dispatcher at the pump , minimized the spill. The ditch on the West of 
the Pumphouse, and the ground around the transfer area were the most effected areas. 
The standing Rain water in those areas minimized the soil contamination. Pumphouse 
personnel had utilized absorbent booms, and other possible means to stop the gasoline 
from traveling much beyond the ditch on the West side of their control room. Any 
gasoline not contained , would have traveled to the cement pond via the ditch South side 
of 15-1, 15-2. The drainage of TK. 80-10 Hydrotesting water in the same ditch was also 
helpful to prevent the contamination of the soil. Clark vacuum trucks were positioned on 
the West side of the Pumphouse ditch and around the leaking expansion joint. An empty 
barrel was positioned under the leak to clean up the leak at the source. Initial estimated 
spillage figure is @ 20-30 barrels. The public property was not effected by this spill and 
the soil contamination is very minimal due to the presence of water from different 
mentioned sources. I think everyone involved responded quickly and effectively. No 
agencies were notified due to the containment and the location of the spill. 

CC: 
F.LAUHER 
N. CHRISTIAN 
D. CROWN 
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TANK 162 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices / 4/23/2003 / MMN/BRS 



.^yStliaAioL 

IJLUNOIS ENVIRONMENTAL PROTECTION AGENCY 
BUREAU OF LAND/FtELD OPERATIONS SECTION 

RCRA INSPECTION REPORT 

GENERAL FACILITY INFORMATION 
USEPA ID 

Facility Name: 4^ jr,r . Phone 
Location: ^ County: 

i4aHLcci^ Sute: Zip Code: ~ OO, 

Region: Co/lmivillP Inspection Date: 1 9^ Time: /:^Q ^ 
Weathen / 

TYPE OF FACILITY 
Notified As: / Regulated As: ^-//s 

TYPE OF INSPECTION 
CEI: CME/O&M: CSI: NRR: F/U to: CC: PIF: CVI: CSE: Other: 

NOTIFICATION INFORMATION (EPA 8700-12) 
Notification Date: ! // / S'O (initial) / / (subseqi 

PART A PERMIT INFORMATION (EPA 3510-3) 
Part A Date: // / / 4^ / Sr'D Amended; / / Withdrawn: 

PART B PERMIT INFORMATION 
Part B Submitted/Issued (circle one): 

ACTIVE ENFORCEMENT 
the company been referred to: USEPA: / _/ lAGO: /O! A9/ ^ j County State's Attorney: / /_ 

ACTIVE ENFORCEMENT ORDERS 
CACO: / / CAFO: / / Federal Court Order / / 

Consent Decree: / / IPCS Order / / State Court Order / / 

TS0 FACILITY ACTIVITY SUMMARY 
Activity by 

Process Code On Part A? On Part B? 
Activity ever 

done? Closed? 
Being done 

during insp? 
Exempt per 
35 lAC Sec 

On Annut 
Report 

15 19 l: 

/ / 

-

HFCETL^ 'n ^ ' 

UU1 i ̂  3D / ! 

IEPA-DL / / 

- / / 

/ / 



OWNER OPERATOR 
Namei /• A' V- Name: 
Address: 0.(0/ A Mtcc>^/g:r^ • Address: 
Citv; Citv: 
Sute: S'/Zii^o/s, . Zip Code: Ststr,: Zip Code: 
Phone#: -frf^ ! 2^ "f- "7jO/ Phone #: 
PER50N(S) INTERVffiWED ITITLE PHONE iS' 

^rp/is '^ - 73a/ —= • — 

INSPECTION PARTICIPANTS AGENCY/DIVISION PHONE;? 
. I/Z JT no V-S. • 

' 

PREPARED BY AGENCY/DIVISION PHONE # 
. f~^/f r ' c '/9 Ji n o \J^ A\/ 

SUMMARY OF APPARENT VIOLATIONS 
AREA SECTION X 

QoP. 10.1 .iJLiU) X 
GPT 7:73 ,) 3 h-Ztc) X 

{la3~. js-/) X 
{1SL£-,P3^) X 

AREA SECTION X • • • • 
-

AREA SECTION ; . 

RECEIVED 

OCT 10 1996 
TT?pA n] 

X = Cominutng Violation 



1190500002 --Madison County 
Clark Refining and Marketing, Inc. 
Date of Inspection: September 12,1996 
Prepared by: Chris Cahnovsky 

NARRATIVE 

On September 12, 1996 I conducted a Follow-Up Inspection at Clark Refining and Marketing, 
Inc., In Hartford, Illinois. Present during this inspection was Massod Madarres, Environmental 
Manager. This inspection is a follow-up to a June 17,1996 Compliance Evaluation Inspection. 

Clark finished the cleaning of Tank 162 in early September and is preparing to begin the cleaning 
of Tank 161. During the June 17, 1996 CEI, I observed that a hose cormected to a pump that was 
pumping K049, F037 and F038 sludge from Tank 162 to Heritage Environmental's filter presses 
was leaking. I also observed two roll-off boxes located by the coker unit leaking K049, F037 
adn F038 sludge. The contaminated gravel and soil form the area where the hose and roll-off 
boxes were leaking has been cleaned up. The residue from both sites was placed in the same 
roll-off box and shipped off-site for treatment and disposal. I inspected both areas and did not 
observed any uncontained sludge. This technically remediates the apparent violation of 
722.134(a), specifically 725.131. According to Mr. Modaires, Heritage Environmental is 
conducting weekly container inspections of the roll-offboxes accumulated by the coker. The 
project manager for Heritage was not on-site, so the inspection records and manifest for the spill 
residue could not be reviewed. 

Since the manifest and inspection records could not be reviewed during this inspection, the 
apparent violation of 722.134(a), specifically 725.274 will remain outstanding. Also, the 
apparent violations of 703.121(a) and 722.134(a), specificalUy 725.156 remain outstanding. 

CNC 

DECEIVED 
OCT 1''®® 
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State of Illinois 
ENVIRONMENTAL PROTECTION AGENCY 

Mary A. Gade, Director 
217/785-8604 

July 8, 1996 

2200 Churchill Road, Springfield, IL 62794-9276 

CERTIFIED MAIL 

V 
Clark Refining & Marketing, Inc. 
Attn: Forrest B. Lauher, Assistant Vice President 
201 East Hawthorne 
P.O. Box 7 
Hartford, Illinois 62048-0007 

Re: COMPLIANCE INQUIRY LETTER 
1190500002 - Madison County 
Clark Refining & Marketing, Inc. 
ILD041889023 
Compliance File 

Dear Mr. Lauher: 

The purpose of this letter is to address the status of the above-referenced facility in relation to the 
requirements of 35 111. Adm. Code Part 722, Subparts A and C and to inquire as to your position 
with respect to the apparent violations identified in Attachment A and your plans to correct these 
apparent violations. The Agency's findings of apparent non-compliance are based on an 
inspection completed on June 17,1996. For your convenience a copy of the inspection report is 
enclosed with this letter. 

Please submit in writing, wdthin fifteen (15) calendar days of the date of this letter, the reasons for 
the identified violations, a description of the steps which have been taken to correct the violatior 
and a schedule, including dates, by which each violation will be resolved. 

The written response, and two copies of all documents submitted in reply to this letter, should be 
sent to the following: 

Compliance Unit 
Illinois Environmental Protection Agency 
Bureau of Land #24 
Attn: Paul Mason, Compliance Unit 
Post OfBce Box 19276 
Springfield, Illinois 62794-9276 

Further, take notice that non-compliance with the requirements of the [Ulinois] Environmental 
Protection Act and rules and regulations adopted thereunder may be the subj ect of enforcement 
action pursuant to either the [Illinois] Environmental Protection Act, 415 ILCS 5/1 et or the 
federal Resource Conservation and Recovery Act (RCRA), 42 U.S.C. Sec. 6901 ̂  seq. 
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If you have any questions regarding the above, please contact Chris Cahnovsky at 618/346-5120. 

Sincerely, 

David C. JanMnjActing Manager 
Field Operations Section 
Bureau of Land 

DCJ:CNC:NPM:nni\961811 .WPD 

Attachment 



ATTACHMENT A 

1. Pursuant to 35 111. Adm. Code 722,134(a), except as provided in subsections (d), (e) or (f), a 
generator may accumulate hazardous waste on-site for 90 days or less without a permit or 

•-----•without having interim "Status provided that: 

1. The waste is placed in containers and the generator complies with 35 111. Adm. Code 
725. Subpart I or the waste is placed in tanks and the generator complies with 35 El. 
Adm. Code 725. Subpart J except 35 El. Adm. Code 725.297(c) and 725.300. In 
addition, such a generator is exempt from all the requirements in 35 El. Adm. Code 
725. Subparts G and H, except for 35 El. Adm. Code 725.211 and 725.214; 

2. The date upon which each period of accumulation begins is clearly marked and visible 
for inspection on each container; 

3. While being accumulated on-site, each container and tank is labeled or marked clearly 
with the words, "Hazardous Waste", and 

4. The generator complies with the requirements for owners or operators in 35 El. Adm. 
Code 725 Subparts C [Preparedness and Prevention] and D [Contingency Plan and 
Emergency Procedures] and with 35 El. Adm. Code 725.116 [Personnel Training] and 
728.107(a)(4). 

You are in apparent violation of 35 El. Adm. Code 722.134(a) in that item(s) 1 and 4 above 
were not complied with. 

Specifically, the requirements of item 1 and/or 4 above (listed by regulation) which were not 
complied with, as well as the deficiencies observed, are: 

A) Pursuant to 3 5 111. Adm. Code 725.131, facilities must be maintained and operated to 
minimize the possibility of a fne, explosion or any unplanned sudden or non-sudden 
release of hazardous waste or hazardous waste constituents to air, soil or surface water 
which could threaten human health or the environment. You are in apparent violation 
of 35 El. Adm. Code 725.131 for the following reason(s); Petroleum refinery primary 
and secondaiy (emulsified) oil/water/solids separation sludge (F037 and F038 
respectively) and slop oil emulsion solids (K049) were observed pooled around several 
roll-off boxes. These boxes were labeled F037 and F038 from the clean out of Tank 
162. 

B) Pursuant to 3 5 El. Admin. Code 725.156, the emergency coordinator must implement 
specific emergency procedures in an emergency. You are in apparent violation of 35 
El. Adm. Code 725,156 for the following reason(s): You failed to immediately respond 
to a release of Petroleum refinery primary and secondary (emulsified) oil/water/solids 
separation sludge (F037 and F038 respectively) and slop oil emulsion solids (K049) 
from several roll-off boxes. These boxes were labeled F037 and F038 from the clean 
out of Tank 162. 
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G) Pursuant to 35 111, Adin. Code 125.21 A, the owner or operator mu^ inspect areas where 
--^•-~cdntaihers are stored at least weekly, looking for leaks and fdfdeterioraSon 'c 

corrosion or other factors. You are in apparent violation of 35 HI. Adm. Code 725.274 
for the following reason(s): You failed to conduct weekly container inspections of the 
roll-off boxes from the clean out of Tank 162. 

•J- • • ' . 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
BUREAU OF LAND/FIELD OPERATIONS SECTION 

RCRA INSPECTION REPORT 

GENERAL FACILITY INFORMATION 
USEPA.ID . .....EPA J^IJQ£.DJ:>SXX^ 
Faculty Name: ^ ' 

Si-. P.O. (lO^ -7 
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Time: 
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, OWNER 
Name: C^/qrK /^CL^ 

OPERATOR 
Name: 
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1190500002 - Madison County 
Clark Refining and Marketing, Inc. 
Date of Inspection; June 17, 1996 
Prepared by: Chris Cahnovsky 

NARRATIVE 

On June 17, 1996, I conducted an inspection at Clark Refining and Marketing's Hartford 
Refinery. Present during this inspection was Masood Madaires, Environmental Engineer. 

Clark took the Number 4 Agitator Tank out of service in November 1995. It was replaced by 
an interim tank. The interim tank was a 21,000-gaIlon Baker Frac tank. This tanlc was taken 
out of service in June 1996. The interim tank was replaced with a permanent new tank 
system. This new tank is known as Tank T-171. Tank T-I71 accumulates waste sludge 
generated from a DAF process tank. This waste carries the K048 USEPA hazardous waste 
number. This tank is located in the Bio Oxidation Unit within the secondary containment 
previously used for the Number 4 Agitator Tank. Tank T-171 has a 16,380 gallon capacity 
and is equipped with a level sensor and a high level alarm. On June 3, 1996, Black and 
Veatch Special Projects Corp. (BVSPC) performed a Hazardous waste Tank Assessment on 
Tank T-171. BVSPC certified this tank system fit for use in hazardous waste service on 
June 4, 1996. 

I conducted an inspection of Tank T-171. This tank is located with in the secondary 
containment of the old #4 Agitator Tank. I observed cracks and bubbles in the material used 
to seal the surface of the containment. It does not appear that the integrity of the containment 
itself has been damaged. The interim tank has been removed from the containment and is in 
the process of being decontaminated. The interim tank will be returned to the Baker 
Company. Mr. Modarres said that once the clean out of the equalization tanks is completed, 
he feels that Tank T-171 will only be used occasionally used to accumulate K048. 

Process wastewaters from the refinery are diverted to various cement junction boxes which are 
connected .by solid pipes to two lift stations. These lift stations pump the process water to 
two flow equalization tanks. Tanks T-161 and T-162. Each of these tanks have a 0.5 million 
gallon reported capacity and have been in service for approximately two years. The recovered 
oil from T-161 md T-162 is transferred to Tank 5-10. The recovered oil from 5-10 is 
charged to the crude line for recycling. Bottom sludge from tanks T-161, T-162 and 5-10 
would be considered F037, F038 and K049. Tanks T-161 and T-162 ^e equipped with man 
ways for collection of F037, F038 and K049 sludge. 

PECEIVED 
JUN 241996 



1190500002 - Madison County 
Clark Refining and Marketing, Inc. 
Page 2 of 2 

. inspection, I observed that Clark was cleaning Jank.J.6Z.. ̂  
has been contracted to perform the clean out of Tanks 161 and 162. nie bottom sludge from 
Tank 162 is pumped or vacuum trucked to the lime tank. The sludge/lime mixture is then 
sent to an on-site filter press for dewatering. The cleaning of Tank 162 is about 85% 
completed. Heritage is scheduled to clean out Tank 161 next. After the filter press, the 
sludge is dien placed in 20 yd^ roll-off boxes and transported to the delayed coker unit for 
disposal. The sludge is slurried with Bio water and pumped directly into Tank PV1433. I 
observed that the hard section hose from Tank 162 to the lime tank was leaking F037, F038 
and K049. A dark oil stained area was observed around a coupling. This is an apparent 
violation of 722.134(a), specifically 725.131. 

I then conducted an inspection of the roll-off boxes staged at the coker unit. I observed 
twenty-one 20 yd^ rOll-off boxes. Two of the roll-off boxes contained F037 and F038 from 
the clean out of the Number 5 Lift Station. The other 19 roll-offs are from the clean out of 
Tank 162. All of the roll-off boxes appeared to be properly labeled and dated. The latest 
accumulated start date was May 28, 1996. Mr. Modarres said he is certain that the sludge can 
be run through the coker before any of the boxes reach their 90-day accumulation limit I 
observed that F037, F038 and Kp49 had le^ed out of at least three of the boxes. A large 
pool of oil was observed between the rows of boxes. This also is an apparent violation of 
722.134(a), specifically 725.131. Mr. Modarres did not know when this release had occurred. 
Tasked if weekly container inspections are being conducted of this container accumulation 
area. He did not know. He said that Heritage was running this operation and he would have 
to check with them. I spoke with Clint Caswell, Heritage Supervisor and Dave Schwartzkopf, 
Clark's Construction Supervisor about this project. Mr. Caswell did not know of the leaking 
boxes. I asked if weekly container inspections are being conducted of this container 
accumulation area. Mr. Caswell said his people were not conducting weekly inspections. For 
this reason the apparent violation of 722.134(a), specifically 725.274 is being alleged. 

It appears that the release of F037, F038 and K049 was above the reportable quantity of one 
pound. I Mked that Mr. Modarres report this release to the Illinois Emergency Management 
Agency. Also, it appears that this release was not inunediately addressed upon its occurrence. 

; This is an apparent violation of 722.134(a), specifically 725.156. 

As a result of this inspection, the apparent violation of 722.134(a), specifically 725.131, 
725.156 and 725.274 is being alleged. 

CNC/CLARK3.CEiyDSK3 
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1.0 INTRODUCTION 

1.1 SITE LOCATION AND BACKGROUND 

On May 26, 1998, Clark Refining & Marketing, Inc. (Clark) had a fire in their recovered nil.process area 

at the Clark Refinery in Hartford, Illinois. Vapors escaped from one of the enclosed fract tanks used in the 

recovered oil process and ignited. The fire burned the expelled liquid from the tank, and resulting ground 

fire destroyed the transfer hoses used to connect the recovered oil process tanks. Oil leaking from the 

damaged hoses continued to fuel the fire. The fire ivas contained inside the diked area around Tank 5-10 

(Site), and a combination of water and foam was applied to extinguish the flames. The fire resulted in the 

total loss of the recovered oil processing equipment and caused damage to adjacent tanks, equipment, and 

piping. 

Immediately after extinguishing the fire, Clark personnel utilized vacuum trucks to recover the remaining 

free product and water from the area surrounding the tank. Clark estimates that approximately 140 barrels 

of oil apd 500 barrels of water were recovered. Recovered oil was reprocessed, while recovered water was 

treated at Clark's aggressive biological wastewater treatment process. 

Clark excavated soil from the area around Tank 5-10 in August and September 1998. A total of 20 roll-
i 

off containers (containing 12 cubic yards each) were loaded with soil. Approximately 240 cubic yards of 

soil were disposed of at an approved landfill. 

In response to the release, Clark proceeded with an environmental site investigation in the vicinity of Tank 

5-10. Clark prepared a sampling and analysis plan (dated October 1998) to address surface soil sampling 

in the Ttuik 5-10 vicinity. Bums & McDonnell Waste Consultants, Inc. (BMWCI) conducted the surface 

soil sampling in accordance with the Clark sampling plan. In February 1999, BMWCI prepared a 

sampling and analysis plan to address additional surface soil sampling, subsurface soil sampling, and 

groundwater sampling as requested by the Illinois Environmental Protection Agency (lEPA). This 

sampling plan was approved by the lEPA on March 22, 1999, and field sampling was conducted from 

March 30-31, 1999. Findings of the investigation were submitted to the lEPA in the "Site Investigation 

Report for the Tank 5-10 Area" prepared by BMWCI and dated April 1999. 

clrk Ol.ror 1-1 



1.2 REPORT PURPOSE 

The purpose of this report is to present the proposed remediation objectives for the Site in accordance with 
the requirements in Section 740.445 of the Illinois Register (Title 35: Environmental Protection; Subtitle 

G: Waste Disposal; Chapter 1: Pollution Control Board; Subchapter F: Risk Based Cleanup Objectives; 
Part 740 - Site Remediation Program). 

* <t< * * 
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2.0 REMEDIATION OBJECTIVES 

2.1 DATA REVIEW 

Tier I evaluations of soil and groundwater data for the Tank 5-10 area at the Clark Ha'lford R.efinery are 

presented in the BMWCI report "Site Investigation Report for the Tank 5-10 Area", April 1999. These 

evaluations indicate there are a number of contaminants present in the Tank 5-10 area exceeding the Tier 1 

remediation objectives established by the Illinois Pollution Control Board (IPCB) and lEPA in Part 742 of 

the Illinois Register. Using site-specific data and the Tier 2 and Tier 3 guidelines presented in Part 742, 

BMWCI has developed proposed alternative remediation objectives for the contaminants exceeding the 

Tier 1 remediation objectives. For soil, soil screening level (SSL) equations were used to develop 

alternative remediation objectives for worker protection for the ingestion and inhalation pathways. Risk-

based corrective action (RBCA) equations were used to develop alternative soil remediation objectives for 

the migration from soil to groundwater pathway. The Domenico Model, as presented in the RBCA 

equations, was used to develop alternative groundwater remediation objectives for the source areas near 

Tank 5-10 on the refinery property. 

The supporting information and calculations used to develop the proposed alternative remediation 

objectives are provided in Appendix A. Appendix A is divided into five sections. The first section 

presents the tables of site- and chemical-specific parameters used in the remediation objective calculations. 

In the second section, a tabular summary of the field data used in developing the site-specific parameters 

is presented. The third and fourth sections contain the worksheets for the SSL and RBCA equations. The 

last section of Appendix A contains illustrations of the chemical-specific source areas used in the soil and 

groundwater calculations. 

2.2 SOIL REMEDIATION OBJECTIVES FOR INGESTION EXPOSURE ROUTE 

On behalf of Clark, BMWCI requests that the Tier 1 soil remediation objectives for industrial/commercial 

properties be applied to the Tank 5-10 area with respect to the ingestion exposure route for the following 

constituents: xylenes and PAHs [excluding benzo(a)anthracene,]. With respect to benzene, toluene, 

ethylbenzene, and benzo(a)anthracene, BMWCI, on behalf of Clark, proposes the alternative soil cleanup 

objectives for the ingestion exposure route presented in Table 2-1. 

clrk02-ror 2-1 



Table 2-1 
Proposed Soil Remediation Objectives for 

Ingestion Exposure Route 
Clark Refining & Marketing, Inc. 

Hartford, Illinois Refinery 
Tank 5-10 Release Area 

Contaminant 

Industrial-Commercial 

(mg/kg) 

Construction Worker 

(mg/kg) 

Soil Saturation Limit 

(mg/kg) 

Benzene 350 4283* 870 

5enzo(a)anthracene 23 170 NA 

Ethylbenzene 204,400- 20,405* 400 

Toluene 408,800* 40,809* 650 

mg/kg - Milligrams per kilogram 
* Above the Soil Saturation Limit 

i:\9415654\\work\tbl2-T.wk4 2-2 



The proposed cleanup objectives for benzene, toluene, ethylbenzene, and benzo(a)anthracene were 

calculated using Equations SI and S3; however, the default value for exposure duration (25 years) was 

adjusted to 14.1 years. Data regarding employer and occupational tenure indicates that the median 

duration of the career of a petroleum refining worker is 9.4 years (Magiiire, 1993). The proposed 

exposure duration of 14.1 years is approximately 50 percent greater than the median petroleum refining 

worker career duration. 

23 SOIL REMEDIATION OBJECTIVES FOR INHALATION EXPOSURE ROUTE 

BMWCI, on behalf of Clark, requests that the Tier 1 Soil Cleanup Objectives for industrial/commercial 

properties be applied to the Tank 5-10 area with respect to the inhalation exposure route for xylenes. Tier 

1 soil remediation objectives for PAHs are not available for the inhalation exposure route. With respect to 

benzene, toluene, and ethylbenzene, BMWCI, on behalf of Clark, proposes the alternative soil cleanup 

objective for the inhalation exposure route presented in Table 2-2. 

The proposed cleanup objectives for benzene, toluene, and ethylbenzene were calculated by incorporating 

site-specific soil data into the SSL equations. In addition, the default value for exposure duration (25 

years) was adjusted to 14.1 years. Data regarding employer and occupational tenure indicates that the 

median duration of the career of a petroleum refining worker is 9.4 years (Maguire, 1993). The proposed 

exposure duration of-14.1 years is approximately 50 percent greater than the median petroleum refining 

worker career duration. • 

2.4 SOIL REMEDIATION OBJECTIVES FOR MIGRATION TO GROUNDWATER ROUTE 

BMWCI, on behalf of Clark, requests that the Tier 1 soil remediation objectives for industrial/commercial 

properties be applied to the Tank 5-10 area with respect to the migration from soil to Class 1 groundwater 

route for the following constituents: xylenes and PAHs [excluding benzo(a)anthracene]. With respect to 

benzene, toluene, ethylbenzene, and benzo(a)anthracene, BMWCI, on behalf of Clark, proposes the 

alternative soil cleanup objectives for the migration from soil to Class 1 groundwater presented in Table 2-

3. 

clrk02-ror 2-3 



Table 2-2 
Proposed Soil Remediation Objectives for 

Inhalation Exposure Route 
Clark Refining & Marketing, Inc. 

Hartford. Illinois Refiner/ 
Tank 5-10 Release Area 

Contaminant 

Industrial-Commercial 

(mg/kg) 

Construction Worker 

(mg/kg) 

I 

Soil Saturation Limit 1 

(mg/kg) [ 

Benzene 31 366 870 1 

Ethylbenzene 74,160' 7106* 400 

Toluene 23,712* 2272* 650 

mg/kg - Milligrams per kilpgram 

* - Above Soil Saturation Limit 
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RBCA equations, with site-specific data, were used to develop remediation objectives for the migration 

from soil to Class 1 groundwater pathway. The RBCA equations require information on the dimensions 

of the contaminant source areas (such as width, depth, and distance to receptor) with respect to the 

direction of groundwater flow. For the Tank 5-10 area, the distance to receptor was measured parallel 

with the direction of groundwater flow from the center of the contaminant source area being evaluated to 

the refinery property line. A summary of the source dimension data used in the RBCA equations is 

presented in Table A-5. Figures illustrating the chemical-specific source areas are also provided in the last 

section of Appendix A. 

The proposed soil remediation objectives for the migration from soil to groundwater pathway can not 

exceed the soil saturation limits, as specified in Part 742 of the Illinois Register. Therefore, the soil 

saturation limits for the organic contaminants of concern from Section 742, Appendix A, Table A were 

used for comparison. BMWCI, on behalf of Clark, proposes the soil cleanup objective for toluene and 

ethylbenzene to be the soil saturation limit listed in Section 742, Appendix A, Table A, since the Tier 2 

calculations indicated cleanup objectives above the soil saturation limit. , 

2.5 REMEDIATION OBJECTIVES FOR GROUNDWATER 

On behalf of Clark, BMWCI proposes that the alternative remediation objectives listed in Table 2-4 for 

Class 1 groundwater be applied to the Tank 5-10 area for benzene and benzo(a)anthracene. 

The Domenico Model for steady-state conditions (RBCA Equation R26) was used with site-specific data 

to develop the proposed alternative remediation objectives for Class 1 groundwater. Information on the 

dimensions of the contaminant source areas (such as width, depth, and distance to receptor) with respect to 

the direction of groundwater flow is required by the Domenico Model. For the Tank 5-10 area, the 

distance to receptor was measured parallel with the direction of groundwater flow from the center of the 

contaminant source area being evaluated to the refinery property line. Also, the chemical-specific 

concentration at the source was set equal to the reported maximum concentration of each contaminant of 

concern. A surhmary of the source dimension data used in the RBCA equations is presented in Table A-5. 

Figures illustrating the chemical-specific source areas are also provided in the last section of Appendix A. 
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Table 2-3 
Proposed Soli Remediation Objectives for 

Migration from Soil to GroundNvater 
Clark Refining & Marketing, Inc. 

Hartford, Illinois Refinery 
Tank 5-10 Release Area 

1 
1 

: Contaminant 

Class 1 Groundvirater 

(mg/kg) 
Soil Saturation Limit 

(mg/kg) 

Benzene 35 870 

Benzo(a)anthracene 3888 NA 

Ethylbenzene - r.326E+08* 400 

Toluene 4.859E+13' 650 

mg/kg - Milligrams per kilogram 
* - Above Soil Saturation Limit 

j:\941S54\090\work\tbl2-3.wk4 2-6 



Table 2-4 
Proposed Remediation Objectives 

for Groundwater 
Clark Refining & Marketing, Inc. 

Hartford, Illinois Refinery 
Tank 5-10 Release Area 

Contaminant 

Benzene 

Benzo(a)anthracene 

Toluene 

Ethylbenzene 

mg/L - Milligrams per liter 

* Solubility limit in water 
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Class 1 Groundwater 

(nng/l.) 
97 

*0.0094 

•526 

-169 



(Note: Proposed alternative remediation limits for groundwater cannot be greater than the solubility limit 

in water for the compound of concern. Where the calculated alternative remediation objective exceeded 

the solubility, the solubility limit was proposed for the groundwater remediation objective.) 

Cx, the predicted concentration at the receptor point (property boundary) calculated with the Domenico 

Model, was compared to the Class 1 groundwater remediation objectives. All of the predicted chern ical 

concentrations at the property boundary were below the Class 1 groundwater remediation objectives. A 

worksheet showing the Equation R26 calculations is presented in Section A4 of Appendix A. The 

estimated allowable contamin^t concentrations within the respective source areas that would not cause an 

exceedance of the Class 1 groundwater remediation objectives at the receptor point were also calculated by 

modiiying Equation R26. 

2.6 CONTAMINANTS WITH CUMULATIVE NONCARCINOGENIC EFFECTS 

The cumulative noncarcinogenic effects of chemicals with similar target organs were addressed using the 

equation presented in Section 742.720 of Part 742 of the Illinois Register. Upon review of toxicity data, it 

was noted that toluene and ethylbenzene both affect the liver and kidney. Therefore, weighted averages 

for cumulative effects were determined for both chemical sets. The concentrations used to determine the 

weighted average for toluene and ethylbenzene were based on the maximum concentrations detected in 

individual borings in the Tank 5-10 area. For Surface Samples S-1 and S-8, which are in excess of the 

proposed soil cleanup objective for toluene (soil saturation limit of 650 mg/kg), calculations resulted in 

values greater than one (see Table A-6 in Appendix A), indicating that the cumulative effects of toluene 

and ethylbenzene would be a concern for those sample areas. 

The sample areas indicating a cumulative concern for ethylbenzene and toluene are areas in which the 

individual proposed remediation objective for toluene is also exceeded. The individual remediation 

objectives for toluene and ethylbenzene proposed in the earlier sections of this report are still applicable to 

this area. The Remedial Action Plan (RAP) to be completed upon approval of the proposed remediation 

objectives will address remediation of soils that are in excess of the toluene remediation objective, and will 

also address the concerns with the cumulative effect of toluene and ethylbenzene. 
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Calculations for other soil samples with high detections of toluene and ethylbenzene resulted in values less 

than one (see Table A-6 in Appendix A), indicating that cumulative effects are not of concern in the other 

areas. 

2.7 INSTITUTIONAL CONTROLS 

If the remediation objectives for industrial-commercial properties are to be applied to the Tank 5-10 area, 

then an institutional control (i.e., restrictive covenants and deed restrictions, negative easements, 

ordinances) recognized by the lEPA must be implemented with respect to the refinery. The institutional 

control(s) for the Hartford refinery will be proposed in the remedial action plan, and implemented prior to 

applying for site closure. A deed restriction has already been issued for the Guard Basin area of the 

Hartford refinery. It is not anticipated that the current use of the refinery property is going to change. 

However, if the use does change to other than industrial-commercial, the area will be evaluated to verify 

that residual contamination remaining (if any) does not exceed remedial action objectives applicable to the 

new use of the property. 

• * * • * 
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3.0 CONCLUSIONS 

Soil sampling results for the Tank 5-10 area indicate 11 of the 17 surface soil samples collected are in 

. excess of Tier 1 cleanup objectives for at least one of the follov/ing compounds: benzene, tolusne, 

ethylbenzene, and benzo(a)anthracene. Subsurface sampling indicated 3 of the 9 soil borings had 

contaminant concentrations which were in excess of the Tier 1 remediation objectives for at least one of 

the following compounds: benzene, toluene, and benzo(a)anthracene. Tier 2 calculations included in this 

report utilized SSL and RBCA equations along with site-specific, chemical-specific, and default 

parameters to generate remediation objectives based on risk associated with this specific site. 

Table 3-1 summarizes the results of the Tier 2 and Tier 3 remediation objective calculations presented in 

this report. Based on this information, the proposed remediation objective for benzene in soil is 31.2 

mg/kg (most restrictive exposure pathway for benzene is the soil component of the groundwater 

ingestion). All surface and subsurface soil benzene concentrations in the area were below 31.2 mg/kg. 

The proposed remediation objective for benzo(a)anthracene in soil is 23 mg/kg (most restrictive exposure 

pathway for benzo(a)anthracene is industriahcommercial ingestion). All surface and subsurface soil 

benzo(a)anthracene concentrations in the area were below 23 mg/kg. 

The proposed remediation objective for ethylbenzene in soil is 400 mg/kg (results from all exposure 

pathway calculations for ethylbenzene were in excess of the soil saturation limit, so the soil saturation 

limit was used). All surface and subsurface soil ethylbenzene concentrations in the area were below 400 

mg/kg. 

The proposed remediation objective for toluene in soil is 650 mg/kg (results from all exposure pathway 

calculations for toluene were in excess of the soil saturation limit, so the soil saturation limit was used). 

Toluene concentrations in two surface soil samples were in excess of the proposed remediation objective. 

The proposed remediation objective for benzene in groundwater is 97 mg/1. The benzene concentrations 

in the groundwater sample collected from the release area was below 97 mg/1. 
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Table 3-1 
Summary of Proposed Tler 2 Remediation Objectives 

Clark Refining & Marketing, inc. 
Hartford, iiiinois 

Exposure Route-Specific Values for Soils 1 Soil Component of Soil 
the Groundwater Ingestion Saturation 

Industrial- Construction Exposure Route Values Limit* 
Commercial Worker RBCA 

Chemical Ingestion Inhalation (volatile) Inhalation (dust) Ingestion Inhalation Inhalation (dust) Class 1 Class II Csat 
Name (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Benzene 350 31 1152282 4283 366 13539316 35 176 870 
Benzo(a)anthracene 23 147 51569 170 1732 605940 3888 19438 NA' 
Ethyibenzene 264460 ' 74160 . 1.81E+09 20405 7106 1.735E+08 1.326E+08 1.894E+08 '406 
Toluene 408800 23712 7.24E+08 40809 2272 6.940E+07 4.859E+13 1.215E+14 650 

. 
Groundwater 
Objective at 

Source 
Solubility In 

Water" 

Chemical 
Name 

Ctass 1 
(mg/t) 

Class II 
(mg/l) (mg/t) 

Benzene 97 487 1750 
Benzo(a)anthracene 
Ethyibenzene 
Toluene 

8 
1.35E+b8' 
7.89E+13 

31 
1.92E+08 ' 
1.97E+14 

0.0094 
169 
526 

* - Soil Saturallon Limit fromSection 742. Appendix A, Table A 
** - Solubility in Water from Section 742. Appendix 0, Table E 
35 - Boided entries indicate cteanup objective based on most restrictive exposure pathway 
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The proposed groundwater remediation objectives for benzo(a)anthracene, toluene, and benzene at the 

source were greater than the solubility of each chemical in water, therefore, the water solubility is 

proposed as the remediation objective for each of these compounds. There were no detections of the 

compounds of concern in the groundwater sample above the chemical-specific solubilit}' in water. 

Upon final acceptance of proposed cleanup objectives, Clark will prepare a RAP to address the areas of 

the site which remain in excess of the proposed remediation objectives. The RAP will also address 

necessary institutional controls, as well as sampling requirements following completion of the remedial . 

effort. 
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Table A-1 
Site-Specific Parameters for SSL and RBCA Equations 

SSL Parameters Definitions, units Value Source 
Da apparent diffusivity, emVs chemical-specific Eqn S10 
Oa air-filled soil porosity, emVem' 0.06 Eqn 821 
Ot total soil porosity, em'/cm' 0.45 Eqn 824 
Ow water-filled soil porosity, emVem^ 0.39 Eqn S20 
Pb soil bulk density, kg/L or g/em^ 1.50 field 
QIC inverse of the mean eoneentration at the eenter of a square souree, (g/m'-s)/(kg/m') 85.81 default 
Foe fraetion organie earbon (unitless) 0.002 default/field 

RBCA Parameters Definitions, units Value Source 
alpha X longitudinal dispersivity, em chemical-specific See Table A-5 
alpha y transverse dispersivity, em chemical-specific See Table A-5 
alpha z vertieal dispersivity, em chemical-specific See Table A-5 
dgw groundwater mixing zone thiekness, em 200 default 
foe organie earbon content, g/g 0.006 field 
1 hydraulic gradient, em/em 2E-02 field 
1 infiltration rate, cm/yr 30 default 
K aquifer hydraulic conductivity, em/d 82.2 field 
Oas volumetric air content in vadose zone soils, eni'/cm' 0.15 Eqn R21 
Ot total soil porosity, cmVem' 0.48 Eqn R23 
Ows volumetric water content in vadose zone soils, cm'/cm' o;33 Eqn R22 
Pb soil bulk density, kg/L or g/cm^ 1.50 default 
Ps soil particle density, g/cm^ 2.71 field 
pw water density, g/cm' 1 default 
Sd source width perpendicular to groundwater flow direction in vertical plane, cm chemical-specific See Table A-5 
Sw source width perpendicular to groundwater flow direction in horizontal plane, cm chemical-specific See Table A-5 
u specific discharge, cm/d 3.43 Eqn R19 
Ugw groundwater darcy velocity, cm/yr 1.64 Eqn R24 
w average soil moisture content, g/g 0.22 field 
W width of source area parallel to direction of groundwater, cm chemical-specific See Table A-5 
X distance along the centerline of groundwater plume, cm chemical-specific See Table A-5 
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Table A-2 
Exposure Parameters for SSL Equations 

Parameter Definitions, units Industrial Construction Source 
ATc" " averaging time for carcinogens, days 25550 25550 default 
ATn averaging time for noncarcinogens, days 9125 42 . default 
BW adult body weight, kg 70 70 default 
ED exposure duration, years 14.1 1 site-specific 
EF exposure frequency, d/yr 250 30 default 
IRa daily outdoor inhalation rate, mVd 20 20 default 
IRs soil ingestion rate, mg^d 50 480 default 
PEP particulate emission factor, m'/kg 1.24E+09 default 
PEP' particulate emission factor adjusted for agitation, m'/kg - 1.24E+08 EqnSIS 
RfC inhalation reference concentration, mg/rri' chemical-specific chemical-specific see Table A-4 
RfDi inhalation reference dose, mg/kg-d chemical-specific chemical-specific ; see Table A-4 
RfDo oral reference dose, mg/kg-d chemical-specific chemical-specific see Table A-4 
SA skin surface area, cmVd 3160 3160 1 default 
SPi inhalation slope factor, (mg/kg-d)-' chemical-specific chemical-specific see Table A-4 
SPo oral slope factor, (mg/kg-d)-' chemical-specific chemical-specific see Table A-4 
THQ or THI target hazard quotient 1 1 ' default 
TR target cancer risk IE-OS 1E-06 default 
VP volatilization factor m'/kg chemical-specific - Eqn 88 
VP' volatilization factor adjusted for agitation, m^'/kg - chemical-specific Eqn S9 
URP inhalation unit risk factor, (ug/m')-' chemical-specific chemical-specific see Table A-4 

Notes: 
Information on occupation-specific tenure was used in determining exposure duration for long-term industrial worker. 
14.1 years is 50% greater than the median tenure of 9.4 years for a petroleum refining worker (Maguire, 1993). 
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Table A-3 
Chemical Physical Properties 

Henry's Law Organic Carbon First Order 
Solubility in Diffusivity In Diffusivity in Constant, H' Partition Degradation 

Water, S Air, DiorDair Water, Dwat at 25' Coefficient Constant, n 
(mg/L) (cmVs) (cmVs) (unitless) Koc (lAg) (I/day) 

Organics 
Benzene 1750 0.088 9.8E-06 0.228 58.9 0.0009 
Benzo(a)anthracene 0.0094 0.051 9.0E-06 0.000137 398000 0.00051 
Ethylbenzene 169 0.075 7.8E-06 0.323 363 0.003 
Toluene 526 0.087 8.6E-06 0.272 182 0.011 
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Table A-4 
Chemical Toxicological Properties 

RfDo 
(mg/kg-d) Ref 

SFo 
i 1/(mg/kg-d) Ref 

RfDi 
(mg/kg^d) Ref 

SFi 
1'/(mg/kg-d) Ref 

RfC 
(mg/m') Ref 

URF 
(ug/m') Ref 

Organics 
Ref 

Benzene 
Benzo(a)anthracene 
Ethyibenzene 
Toluene 

1E-01 
2E-01 

i 
i 

2.9E-02 
7.3E-01 

i 
s -

2.9E-02 
6.1E-01 s 

1E+00 
4E-01 

1 
i 

7.8E-06 
1.7E-04 

i 
c 

Notes: 
Dash indicates that a value was not available. 
References for toxicity values are found in the column to right of value. 
i = IRIS (USEPA, 1998) 
c = converted 
s ' surrogate chemical basis (USEPA, 1993) 

Chemicals with same target organs for noncarcinogenic effects: 
ethyibenzene and toluene (liver, kidney) 
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Table A-5 
Source Characteristics for RBCA Equations 

X (ft) W(ft) Sw (ft) Sd (ft) X-(cm) W(cm) Sw (cm) Sd (cm) alpha X alpha y alpha z 
Organics 
Benzene 1000 125 80 10 30480 3810 2438.4 304.8 3048 1016 152 
Benzo(a)anthracene 1000 25 25 2 30480 762 762 60.96 3048 1016 152 
Ethylbenzene 1000 50 25 3 30480 1524 762 91.44 3048 1016 152 
Toluene 1000 50 40 10 30480 1524 1219.2 304.8 3048 1016 152 

Notes; 
X, W, Sw, and Sd were determined for each) chemical source area as illustrated in Figures 2,3,4, and 5. 
Values for alpha x, y, and z were determined using Equations R16, R17, and R18, respectively. 
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Table A-6 
Chemicals with Cumulative Effects 

W.ave = x,1 
CU0,1 

+ 'x.2_ + Xjl. 
CU0,2 CUO.n 

where: 
W.ave = weighted average 

x,1 to n = chemical concentration at iocation of concern 
CU0,1 to n = Tier 2 cieanup objective in soii 

Sampie Chemicai W.ave W X CUO 
Location Name 1 unitiess unitiess mg/kg mg/kg 

S-1 Ethyibenzene 13.90 0.04 15.30 400 
Toiuene 13.86 9010.00 650 

S-8 Ethyibenzene 2.21 0.09 34.20 400 
Toiuene 2.12 1380.00 650 

S-2 Ethyibenzene 0.07 0.00 0.62 400 
Toiuene 0.06 42.10 650 

S-7 Ethyibenzene 0.07 0.00 0.62 400 
Toiuene 0.06 42.10 650 

S-10 Ethyibenzene 0.01 0.01 2.30 400 
Toiuene 0.00 1.17 650 
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APPENDIX A2 
FIELD DATA SUMMARY 



Worksheet for Field Data 

Sample ID 
Sample Depth 

(feet) pH log pH 
Percent 
Moisture 

Pb 
(g/cm') 

Ps 
(g/cm®) Foe 

S-4 1 5.78 602559.588 NA NA NA NA 
NE-7 7 7.33 21379620.9 NA NA NA ,NA 
S-9 2.5 7.47 29512092.3 28.1 1.50 2.72 0.0060 
S-9 7.5 NA NA NA 1.50 2.698 NA 
S-9 9 NA NA 21.3 NA NA 0.0007 
S-11 3 NA NA 24 NA NA 0.0024 
S-11 5 7.85 70794578.4 NA NA NA NA 
S-12 1 7.35 22387211.4 NA NA NA NA 
E-14 14 NA NA 19.5 1.50 2.692 0:0007 
S-14 6 8.11 128824955 NA NA NA NA 
S-15 3 NA NA NA 1.50 2.717 NA 
S-15 12 NA NA 

27350101.8 
15.9 1.50 2.708 0.0009 

Averages: 7.44 21.8 1.5 2.7 0.002~ 

Notes; 
Average pH was determined using log data 
NA - Not Analyzed 
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APPENDIX A3 
WORKSHEETS FOR SSL EQUATIONS 

P 



SSL Worksheet for ingestion exposure route, noncarcinpgenic - Equation SI 
Industriai Worker 

Soil Objective ^ ItlJ_x_BW_X^Tn 
1/RfDo X UC X ED X EF X IRs 

Soil Obj. THI BW ATn RfDo UC ED "EF "~IRs 
Chemical mg/kg unitless kg days mg/kg-day kg/mg years days/yr mg/day 
Organics 
Benzene NA 1 70 5147 - 1.0E-06 14.1 250 50 
Benzo(a)anthracene NA 1 70 5147 - 1.0E-06 14.1 250 50 
Elhylbenzene 204400 1 70 5147 0.1 1.0E-06 14.1 250 50 
Toluene 400800 1 70 5147 0.2 1.0E-06 14.1 250 50 
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SSL Worksheet for ingestion exposure route, noncarcinogenic - Equation S1 
Construction Worker 

Soil Objective = ItU^_RW x_AIn_ 
1/RfDoxUCxEDxEFxlRs 

Soil Obj. THI"" -gW " ATn RfDo UC ' ED EE " IRs 
Chemical mg/kg unitless kg days mg/kg-day kg/mg years days/yr mg/day 
Organlcs 
Benzene " NA TO " . 42 - 1.0E-06 1 " —30" 480 
Benzo(a)anthracene NA 1 70 42 - 1.0E-06 1 30 480 
Ethylbenzene 20405 1 70 42 0.1 1.0E-06 1 30 480 
Toluene 40809 1 70 42 0.2 1.0E-06 1 30 480 

K:\proi\941S5'4\090Vdktaco5.wk4 



SSL Worksheet for ingestion exposure route, carcinogenic - Equation S3 
Industriai Worker 

Soil Objective ^ 
SF X Ue X ED X EF X iRs 

Soil Obj. "1^ BW ATc SFo UC ED EF IRs 
Chiemicai mg/kg unitiess kg days 1/(mg/kg-day) kg/mg years days/yr mg/day 
Organlcs 
Bebzene 349.9 l.OE-06 70 25550 0;029 1.0E-06 i4.1 250 50 
Benzo(a)anthrac8ne 23.2 1.0E-06 70 25550 0.73 1.0E-06 14.1 150 50 
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SSL Worksheet for ingestion exposure route, carcinogenic - Equation S3 
Construction Worker 

Soil Objective = TR xBWxATc 
SF X UC X ED X EF X IRs 

Soil Obj. TR ""BW" ATc SFo UC ED EF 
Chemical mg/kg unitiess kg days 1/(mg/kg-day) kg/mg years days/yr 
Organics 
Benzene 4283 " i.OFOB " "" 70" 25550 0.029 1.0E-06 1 30 
Benzo(a)anthracene 170 1.0E-06 70 25550 0.73 1.0E-06 1 30 

"IR-s"" 
mg/day 

480 " 
480 
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SSL Worksheet for inhalation of vdlatiies exposure route, noncarcinogenic - Equation S4 
Industrial Worker 

Soil Objective = THQ x ATn 
EFxEDx(1/RfCx1/VF) 

"SoiTOBj. THQ ATn EF ED RfG ^F 
mg/kg unitless days days/yr yrs mg/m' m'/kg 

Organlcs 
Benzene NA 1 5147 250 14.1 - 33530 
Benzo(a)anthracene NA 1 5147 250 14.1 - 3544727 
Ethylbenzene 74159.80 1 ' 5147 250 14.1 1 50794 
Toluene 23712.32 1 5147 250 14.1 0.4 40603 
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SSL Worksheet for inhalation of voiatiles exposure route, noncarcinogenic - Equation S5 
Construction.Worker 

Soil Objective = THQ x ATn 
EFxEDx(1/RfCx1/VP) 

Soil Obj. THQ ATn EF ED RfC VF' 1/F 
mg/kg unitless days days/yr yrs mg/m' m'/kg m'/kg 

Organlcs 
Benzene NA " i - 42 30 1 - 3353 33530 
Benzo(a)anttiracene NA 1 42 30 1 - 354473 3544727 
Ethylbenzene 7106.98 1 42 30 1 1 5079 50794 
Toluene 2272.43 1 42 30 1 0.4 4060 40603 

Note: 
VF' = VF/10 (Equation 89) 
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SSL Worksheet for inhalation of voiatiies exposure route, carcinogenic - Equation S6 
industrial Worker 

Soil Objective = TR x ATc 
URF X UC X EF X ED X 1/VF 

SoilObj. TR AT URF UC EF ED VF "" 
mg/kg unitless days 1/(ug/m') ' ug/mg days/yr yr mVkg 

Organics 
Benzene 31.2 1F-06 'H 25550 7.8E-06 1000 250 141 33530 
Benzo(a)anthracene 147 1E-06 25550 1.7E-04 1000 250 14.1 3544727 
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SSL Worksheet for inhalation of volatiles exposure route, carcinogenic - Equation S7 
Construction Worker 

Soil Objective = IRx.ATc 
URF X UC X EF X ED X 1A/F" 

Soil Ob). TR " AT ~TJRr" UC EF ED ' w : VF 
mg/kg unitless days 1/(ug/m') ug/mg days/yr yr mVkg m'/kg 

Organlcs 
Benzene 366 " 1E~06 " 7.8E-06 1000 30 r " 3353 33530 
Benzo(a)anlhracene 1732 1E-06 25550 1.7E-04 1000 30 1 354473 3544727 

Note: 
VF" = VF/10 (Equation 89) 
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SSL Worksheet for Volatilization Factor - Equation S8 

VF = Q/C X (pi X Da x T)'^.5 /(2 x Pb x Da) x UC 

VF 7 Da - QC Time Pb "UC 
Chemical ; mVkg cm'/s (g/m'-s)/(kg/m') sec g/cm' m'/cm' 
Organics 

-TBiE^OS" " 0.0001""" Benzene -TBiE^OS" " 85.81 7.90E+08 1.50 0.0001""" 
Benzo(a)anthracene 3.54E+06 1.62E-09 85.81 7.90E+08 1.50 0.0001 
Ethylbenzene 5.08E+04 7.87E-06 85.81 7.90E+08 1.50 0.0001 
Toluene 4,06E+04 1.23E-05 85.81 7.90E+08 1.50 0.0001 
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SSL Worksheet for Apparent Diffusivity - Equation S10 

Da = Dw)/Ot'] X [1/(Pb x Kd +0w + (Oa x H')] 

Da Pb foe Koc Kd Dl Dw 
Henrys 
Constant Ow Ot Oa 

Chemical ^ cm'/s g/cm' g/g cmVg cmVg cm'/s cm'/s (unltless) cmVcm' cmVcm' cmVcm' 
Organics 
Benzene "1:FIE"-05 1.50 "0.002 T.89E^01" 1.18E-01 8.80E-02 9.8OE-O0 2.28E-01 0.390 0.45 "~0.06 
Benzo(a)anthracene 1.62E-09 1.50 0.002 3.98E+05 7.96E+02 5.10E-02 9.00E-06 1.37E-04 0.39 0.45 0.06 
Elhylbenzene 7.87E-06 1.50 0002 3.63E+02 7.26E-01 7.50E-02 7.80E-06 3.23E-01 0.39 0.45 0.06 
Toluene 1.23E-05 1.50 0.002 1.82E+02 3.64E-01 8.70E-02 8.60E-06 2.72E-01 0.39 0.45 0.06 
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SSL Worksheet for inhalation of dust exposure route, noncarcinogenic - Equation S11 
industrial Worker 

Soil Objective = THI x ATn 
ED x EF x (1/RfCx1/PEF) 

Soil Obj. 
mg/kg 

THI 
unitless 

ATn 
days 

ED 
years 

EF 
days/yr 

RfC " 
mg/m' 

PEF 
m'/kg Chemical 

Soil Obj. 
mg/kg 

THI 
unitless 

ATn 
days 

ED 
years 

EF 
days/yr 

RfC " 
mg/m' 

PEF 
m'/kg 

Organlcs 
Benzene NA 1 5147 14.1 250 - 1.24E+09 
Benzo(a)anthracene NA 1 5147 14.1 250 - 1.24E+09 
Ethylbehzene 18,10400000 1 5147 14.1 250 1 1.24E+09 
Toluene 724160000 1 5147 14.1 250 0.4 1.24E+09 
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SSL Worksheet for inhalation of dust exposure route, noncarcinogenic - Equation S12 
Construction Worker 

Soil Objective = TH] 
EDxEFx(1/RfCx 1/PEF') 

SoiTDbj: " TRF ATn ED eF RfC -pppr- " -pEF -
Ctiemlcal mg/kg unltless days years days/yr mg/m' m'/kg m'/kg 
Organlcs 
Benzene ~ NA­ 1 42 1 30 - 1.24E+08 '"T.24E+09' ' 
Benzo(a)anthracene NA 1 42 1 30 - 1.24E+08 1.24E+09 
Ettiylbenzene 173496667 1 42 1 30 1 1.24E+08 1.24E+09 
Toluene 69398667 1 42 1 30 0.4 1.24E+08 1.24E+09 

Note: 
PEF = PEF/10 (Equation 816) 
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SSL Worksheet for inhalation of dust exposure route, carcinogenic - Equation S13 
Industrial Worker 

Soil Objective = TEjf-ATc .; ^ 
URFxUCxEDxEFx 1/PEF 

Chemical 
Organic" 
Benzene 
Benzo(a)anthracene 

SoilObj-' 
mg/kg 

1152282 
51569 

""TR— 
unitless 

"lE^oe" 
1E-06 

"AT6" 
days 

25550 

URF 
1/(ug/m=') 

1.7E-04 

UC 
ug/mg 

1000 

ED 
years 

14.1 

E^~ 
days/year 

~PEF" 
, mVkg 

250 
^r24E+t59 

1.24E+09 
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SSL Worksheet for inhalation of dust exposure route, carcinogenic - Equation S14 
Construction Worker 

Soil Objective = TFLx ATc 
URF X UC X ED X EF X 1/PEP 

Chiemica! 
SbilObj. 
mg/kg 

TR 
unitiess 

ATc " 
days 

"DRF" 
1/(ug/m') 

njc 
ug/mg 

ED 
years 

EF 
days/year 

PEF' PEF 
mVkg m^/kg 

Organics 
TE-06 ' 
1E-06 

Benzene 
Benzo(a)anthracene 

13539316 " 
605940 

TE-06 ' 
1E-06 

25560 
25550 

7.8E-06 
1.7E-04 

1 
1 

ss o
 o

 i 

1 
1 ! 

T24E+08 1.24E+09 
1.24E+08 1.24E+09 

Note: 
PEF' = PEF/10 (Equation 516) 
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RBCA Worksheet for remediation objectives in soil for protection of groundwater 
Equation 12 
Objective In Soil = GWsource /LFsw 
Equation 13 
GW source = GW comp /( Cx/Csource) 

Class 1 Class 2 Class 1 Class 2 Cx/ Class 1 class 2 
Soil Obj. Soil Obj. LFsw GWsource GWsource Csource GWcomp GWcomp 

(Tg/kg). (kg/L) (mg/L) (mg/L) (unitless) (mg/L) . _. (,"ig/L) 
brganics 

(Tg/kg). 

Benzene 35.19 1.76E+02 2.77E+00 9.73E+01 4.87E+02 5.14E-05 0.005 ~ 0.025 
Benzo(a)anthracene 3887.55 1.94E+04 1.24E-03 4.81E+00 2.41 E+01 2.08E-05 0.0001 0.0005 
Ethyibenzene 1.33E+08 1.89E+08 1.01 E+00 1.35E+08 1.92E+08 5.20E-09 0.7 1 
Toluene 4.86E+13 1.21E+14 1.62E+00 7.89E+13 1.97E+14 1.27E-14 1 2.5 
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RBCA Worksheet for leaching factor - Equation R14 

LFsw = (Ps X UC)/[(Ows + (Ks x Ps) + (H' x Oas)) x (1 + (Ugw x dgw)/(l x W))] 

UC 
LFsw 
(kg/L) 

Ps 
(g/cm^") 

Ows 
(unitiess)' 

Oas 
(unitiess) 

: Ot 
(unitiess) 

Ugw 
(cm/yr) 

K 
(cm/d) 

1 
(unitiess); 

1 
(cm/yr) 

dgw 
(cm) 

: w 
(cm) 

(cm'-kg/ 
L-g) 

H' 
(unitiess) 

Ks 
:(cu.cm/g) 

Organics 
Benzene 2.8E+Q0 1.50 0.33 ' ~0.15 " 0.48 1.644 82.2 0.02 30 200 3810 1 0.228 0.1178 
Benzo(a)anthracene 1.2E-03 1.50 0.33 0.15 0i48 1:644 82.2 0.02 30 200 762 1 0.0001 796 
Ethylbenzene 1.0E+00 1.50 0.33 0.15 0.48 1:644 82.2 0.02 30 200 1524 1 0.323 0.726 
Toluene 1.6E+00 1.50 0.33 0.15 0.48 1.644 ! 82.2 0.02 30 200 1624 1 0.272 0.364: 

Notes; 
Ks = Koc X foe (Equation R20) 
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RBCA Worksheet for steady-state attenuation - Equation R15 

Cx/Csource = 
EXP((X/(2 * alpha.x )) * (1 - ((1 + ((4 *lambda * alpha.x)/ U ))'^0.5))) * @ERF(Sw /(4 * ({alpha,y * X )^0.5))) * @ERF(Sd 1(2 * ((alpha,z * X ro.5))) 

Cx/ 
Csource X U alpha X alpha y alpha z lambda Sw Sd 
(unitless) (cm) (cm/day) (cm) (cm) (1/days) (cm) 

Organics 
Benzene 5.14E-05 30480 3.43 3048 1016 152 0.0009 2438 304.8 
Benzo(a)anthracene 2.08E-05 30480 3.43 3048 1016 152 0.00051 762 60.96 
Ethylbenzene 5.20E-09 30480 3.43 3048 1016 152 0.003 762 91.44 
Toluene 1.27E-14 30480 3.43 3048 1016 152 0.011 1219 304.8 

Note; 
U =( K*i) /Ot (Equation R19) 
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RBCA Worksheet for dissolved concentration along the centerllne - Equation R26 

Cx = 
Csource * EXP((X/(2 * alpha,x )) * (1 - ((1 + ((4 lambda * alpha,x)/ U ))'^0.5))) * @ERF(Sw /(4 * ((alpha,y * X )''0.5))) * @ERF(Sd /(2 * ((alpha,z * X )'^0.5))) 

Cx Csource X U alpha X alpha y alpha z lambda Sw Sd 
(mg/L) (mg/L) .. .• (cm/day) (cm) (cm) (cm) (1/days) (cm) (cm) 

Organlcs 
Benzene 0:00058 11.2 30480 3.425 3048 "We ; "152 " 0.0609 2438 305 
Benzo(a)anthracdne 6.03E-08 0.0029 30480 3.425 3048 1016 152 0.00051 762 61 
Ethylbenzene 2.35E-09 0.452 30480 3.425 3048 1016 152 0.003 762 91 
Toluene 1.80E-15 0.142 30480 3.425 3048 1016 152 0.011 1219 305 

Notes: 
U=( K*l)/Ot (Equation R19) 
alpha x = 0.10 *X 
alpha y = alpha x / 3 
alpha z = alpha x / 20 
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RBCA Worksheet for remediatipn objectives for groundwater at the source - Modified Equation R26 

Csource = 
Cxi (EXP((X/(2 * alpha.x )) * (1 - ((1 + ((4 *lambda * alpha,x)/ U ))'^0.5))) * @ERF(Sw /(4 * ((alpha.y * X ^0.5))) * @ERF(Sd /(2 * ((alpha,z * X )'^0.5))) 

Csource Cx Csource Cx 
(Class 1) (Class 1) (Class 2) (Class 2) X U alpha X alpha y alpha z lambda 3w Sd 

(mg/L) (mg/L) (mg/L) (mg/L) (cm) (cm/day) (cm) (cm) (cm) (1/days) (cm) (cm) 
Organics 
Benzene 97.31 0.005 4.87E+02 0.025 30480 3.43 3048 1016 152 0.0009 2438 304.8 
Benzo(a)anthracene 6.26 0.00013 3.13E+01 0.00065 30480 3.43 3048 1016 152 O.OO051 762 61.0 
Ethylbenzene 1.35E+08 0.7 1.92E+08 1 30480 3.43 3048 1016 152 0.003 762 91.4 
Toluene 7.89E+13 1 1.97E+14 2.5 30480 3.43 3048 1016 152 0.011 1219 304.8 

Notes: 
RBCA Equation R26 was modified to determine allowable concentrations in groundwater at the source 

not to exceed groundwater objectives at the property line. 
U=(K*i)/Ot (Equation R19) 
alpha x = 0.10 *X 
alpha y = alpha x / 3 
alpha z = alpha x / 20 
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INTRODUCTIOW 

On December 11, 19.S0, the Illinois Environmental Protection 

Agency's Pre-Remedial Unit was tasked by the United States 

Environmental Protection Agency (U.S. EPA) to conduct, a CERCLA 

Screening Site Inspection (SSI) of the Clark Oil^and Refining 

Corporation/Wood River Refinery, Hartford, Illinois. 

The site was initially placed on the Comprehensive 

Environmental Response, . Compensation, and . Liability 

Information System (CERCLIS) by the U.S., EPA in August of 

1980. This action was taken as a result of the cohcem. over 

possible groundwater and surface water contamination due to 

operations at the facility. • 

An initial CERCLA evaluation, in the form .of a Preliminary 

Assessment, was completed by Kenneth L. Page of the lEPA in 

January of 1986. lEPA's Pre'-Remedial Unit prepared an SSI 

workplan for Clark Oil and Refining that was approved by the 

D.S. ERA'S Region V office in December of 1990. The sampling 

portion of the Screening Site Inspection was conducted on 

December 11 and 12, 1990 when the sampling team collected a 

-total of six groundwater and twelve soil samples. 

The purpose of a Screening Site Inspection have been stated by 

the D.S. EPA in a directive that states; 

All sites will receive a screening SI to .1) collect 
. additional data beyond the PA to enable a more refined 
preliminary HRS (Hazard Ranking System) score, 2) 
•establish priorities among sites most likely to qualify 
for the UPL (national Priorities List), and 3) identify 
the most critical data requirements for the listing SI 

. 
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step. A screening SI will rpt_^ h^ve rigorous data quality 
objectives (DQO's), BasecL on rhe l>reliminary refined HRS 
score and other technical judgement factors, the site 
will ei-ther be designated as NFRAP (No Further Remedial 
Action Planned), or carried forward as an NPL listing 
candidate^ A Listing SI will not automatically be done 
on these sites, however. First, they will go through a 
management evaluation to determine whether they can be 
addressed by another authority, such as RCRA [Resource 
Conservation and Recovery Act]... Sites that are 
designated NFRAP or deferred to other statutes are not 
candidates for a listing SI. 

The listing SI will address all the data requirements of 
the revised HRS using field screening and NPL level 
LQO's. It may also provide needed data in a format to 
support remedial investigation workplan development. 
Only sites that appear to score .high enough for listing 
and have not beeii deferred by another authority will 
receive a listing SI (U.S. EPA 1S88). 

U.S.EPA Region V has also instructed lEPA to identify sites 

during the SSI that may require removal action to remediate an 
immediate human health and/or environmental threat. 

2.-2 
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2. SITE^ BACKGROmro 

2 Jl Introduction 

This section contains a summary of information gathered from 

the Preliminary Assessment, Illinois Environmental Protection 

Agency (lEPA) files, and discussions with site 

representatives. 

2.2 Site Description 

The Clark Oil and Refining Corporation, Wood River Refinery is 

, located in the Village of Hartford, Madison County, Illinois 

(Figures 2^1, 2-2 and 2-3).. The refinery operations occupy 

approximately 253 acres located in the following sections: 

Sections 34 and 35, Township 5 North, Range 9 West; and 

Section 3, Township 4 North, Range 9 West. Clark Oil property 

also includes approximately 142 acres located in Section 33, 

Township S North, Hange 9 West; and Section 4, Township 4 

North, Range 9 West (See map located in Appendix C .for 

features and property boundaries). A -4-mile radius map of the 

area surrounding the Clark Oil facility and a 15-mile surface 

water map can be found in Appendices A and B respectively. 

Clark Oil. and Refining/Wood Hiver Refinery is an operating 

petroleum, .refinery with an approximate plant capacity of 

60, 000 barrels a day.. Process operations include crude 

desalting, atmospheric crude distillation, fluid catalytic 

cracking, hydrofluoric acid alkylation, vacuum distillation, 

hydroprocessihg, and catalytic reforming. Products include 

gasoline (leaded gasoline production has been discontinued), 

IJPG (liquid propane gas) , distillate fuels, and coke.. 

CERGIiA Screening Site Inspection: Clark Oil & Refining Corp^ 
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Figure 2-3 

SITE TOPOGRAPHY 
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Wastewater generated in the p^^aJT-t .passes through various unit 

oil "traps before combining at a master trap and going to an 

API oil-water separator. Flow then passes through a Dissolved 

Air .Flotation (DAF) tank before entering a single stage 

extended aeration/nitrification activated sludge system. 

Effluent is then polished in dual media filters before being 

discharged into the Mississippi River via lEPA NPDES (National 

Pollutant Discharge Elimination System) permit #IL0001244. 

The following wastestreams are generated as a result of the 

.refinery's processes: DAF Float, Slop Oil Emulsions, Heat 

Exchanger Bundle Gleaning Sludge, and API Separator Sludge. 

Heat Exchanger Bundle Cleaning Sludge is processed through the 

wastewater treatment system described above. DAF Float, Slop 

Oil Emulsions, and API Sepairator Sludge are piped to above 

ground tanks.. These wastes are then piped to a coking unit 

where they are processed into petroleum coke, coker gasoline, 

coker naphtha, coke fines, and gasoline oils. All of these 

materials are sold as products by Clark. Two other wastes are 

generated during routine turnaround periods: spent catalyst 

and wastewater treatment sludge. These wastes are categorized 

as non-hazardous.. The spent catalyst is shipped to GSX-Barton 

(SW Permit #84.1.332) and the waste water treatment sludge is 

shipped -to the Peoria Disposal Company (SW Permit #941676) . 

An unlined lagoon serving as a stormwater retention basin 

is located at the intersection of Illinois Route 111 and 

Edwardsville Road- The basin (approximately. 125,.000 square 

feet) receives all site surface runoff and was exhibiting 

2-S • . • • • 
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visual signs of hydrocarbon contamination during the October 

30, 1990 reconnaissance inspection and the December 11-12, 

1990 screening site inspection. An unlined pit containing 

crude oil tank bottoms is also present on the refinery 

property. 

The refinery operation is bounded on the west by residential 

properties, on the south by agricultural and industrial 

property, on the east and north by industrial property (Shell 

Oil "Refinery) . 

According to the lEPA Office of Chemical Safety and lEPA 

Technical Compliance files, a documented hydrocarbon plume is 

present on the groundwater in the City of Hartford and in the 

vicinity of Shell Oil aind Clark Oil properties. 

2.3 Site History 

Clark Oil and Refining, Wood River Refinery began operations 

in 1941 as the Wood River Refinery. The facility became part 

of the Sinclair Oil Corporation in July, 1950. The refinery 

was piirchased by Clcurk in September of 1960, sold to APEX in 

September of 19.83, and repurchased by Clark on November of 

1989. 

The facility does not currently produce leaded gasoline and 

all leaded gasoline has been removed. Tetraethyl lead (TEL) 

was the anti-knock coitpound used by Clark in the production of 

leaded gasoline. All TEL has been removed., but the bulk 

storage area Is still present., and according to Clark 
2-6 
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representative Richard Thomas, is currently awaiting 
5 1 ' 

contractor removal. Waste generated by the facility containing 

lead was handled as Leaded Tank Bottoms, and was shipped to an 

unknown location for off^site disposal. The last documented 

shipment of Leaded Tank Bottoms was in April, 1988. 

Prior to the construction of the current wastewater treatment 

system, all wastewater passed through various oil traps and a 

filter system. The effluent was then piped to a 3-stage lagoon 

system located just west of the levee and north of Hawthorne 

Street (see Appendix B). The effluent, after passing through 

the lagoons, was discharged to the Mississippi River. 

Glark Oil property west of the levee and south of Hawthorn 

Street was the site of an illegal dump according to lEPA FOS 

files. In 1976, an asbestos-like substance and an unidentified 

sludge-like material was observed at this site. 

The LAF Float, Slop Oil Emulsions, and API Separator Sludge 

wastestreams, reused to produce petroleum coke, were pumped to 

Tank 10-2 for temporary storage (see facility map located in 

Appendix C) . Tank 10-2 had been in use for approximately 48 

years and had been documented by lEPA's Collinsville Field 

Operations Section in Collinsville personnel lacking adequate 

secondary containment and exhibiting visual contamination 

within the earthen berm surrounding the tank. Tank 10-2 

underwent closure activities in J\me,.1989. A total of 297 

tons of sludge from tank cleanout and removal and 409 tons, of 

waste/soil from within the earthen berm were fixed and shipped 
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by Chemical Waste Management to their Emelle, Alabama, 

landfill.. The remaining soil inside the berm was then treated 

with microbes. 

2.4 APPLICABrLITY OF OTHER STATUTES 

This section discusses the applicability of any other 

Environmental statutes with regards to Clark Oil and Refining. 

The Clark Oil facility is considered to be a "full quantity" 

generator under the Resource Conservation and Recovery Act 

(RCRA) program according to the Federal listing of RCRA 

related facilities published by the Region V offices. However, 

Clark Oil does not hold a permit from the lEPA. Clark filed a 

"Raw Materials Storage" RCRA part A permit application on 

November .17, 1980, which Clark then withdrew on November 23, 

1982. The withdrawal of the application was approved by the 

U.S.. EPA on December 15, 1983. 

With the exception of the DAF Float, Slop Oil Emulsions, Heat 

Exchanger Bundle Sludge, and API Separator Sludge, products at 

Clark are exempt from CERCLA due to the Petroleum Exclusion. 

The groundwater contamination problems in the Hartford area 

also fall under the Petroleum Exclusion. 
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3. SITE INSPECTION ACTIVITIES AND ANALYTICAL RESULTS 
" f •» I i\ • ~ 

3.1 Introduction 

This section outlines procedures utilized and observations 

made during the CERCLA Screening Site Inspection conducted at 

the Clark Oil/Wood River Refinery on December 11 and 12, 1990. 

Specific portions of this section contain information 

pertaining to the reconnaissance . inspection and sampling 

procedures. This section also details the analytical results 

with particular emphasis upon the Key samples. 

The Screening Site Inspection for Clark Oil/Wood River 

Refinery was conducted in accordance with the site inspection 

workplan which was developed and submitted to the U.S. EPA 

Region V offices prior to the initiation of sampling 

activities. 

3.2 Reconnaissance Inspection 

lEPA personnel"conducted a reconnaissance inspection of the 

Clark Oil and Refining Corporation and the surrounding area 

on October 30, 1990. The inspection included a walk-through of 

the refinery operations area and the lagoon area west of the 

levee to identify potential sairpling locations and appropriate 

health and safety requirements. Mr, Richard Thomas and Mr. Joe 

Bean accompanied lEPA personnel on the inspection and were 

able to answer the questions. 

Several observations were made by Agency personnel during this 

visit. 
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The refinery operations area is .enclpsed by a chainlink fence 

with full-time security personnel _present at entrance points. 

The facility is bounded to the west by the Village of 

Hartford, the north and east by Shell Oil Company, the south 

by Shell Oil property and agricultural land. 

The lagoon area west of the levee does not have restricted 

access, and Mr. Thomas stated that people have been seen 

fishing there from time to "time. The southwest portion of this 

area is bounded by NICOR National Shipyard and lagoons, the 

west by the Mississippi River, the north by Shell Oil 

property, and the east by the levee and Illinois Rt. 3. Clark 

Oil also operates a barge loading pipeline transfer station at 

the west edge of this property on the banks of the river. 

3.3 Site Reoresentati've Interview 

The site representative interview was conducted on October 30, 

1990, between Mr. Todd Buchanan of the lEPA and Mr. Joe Bean 

of Clark Oil and Refining Corporation. The meeting was 

arranged to explain the Pre-remedial process to the Clark 

representatives and to confirm the SSI schedule and 

objectives. During this interview :Mr, Buchanan indicated that 

the inspection woiHd include the collection of ten on-site and 

two off-site soil/sediment samples and three on-site and three 

off-site groundwater samples. Mr. Thomas stated that the 

company wished to split samples at this time. 

3-2 
CERCLA Screening Site Inspection.; Clark Oil & Refining Corp 



3.4 Soil/Sediment Sampling 
I ' , . 

A total of twelve soil/sediinerit samples were collected during 

the SSI at Clark Oil (See Figures 3-.1 and 3-2 for 

soil/sediment sampling locations). All samples were collected 

using stainless steel spoons and hand augers with the 

soil/sediment being transferred directly to the sample jars 

and packed in accordance with the U.S. EPA required 

procedures. Table 3-1 outlines the sampling activity. 

Table 3-1-

Soil/Sediment Sampling 

Soil/Sediment samples collected on December 11, 1990: 

XlOl , 

Time Depth Location 
8:45a 2-3' N side of TEL storage building, 72.4' S of 

S corner post of the RR gate and 149' from 
comer post of site boundary fence. 

XI02 
9:lSa 1-1.5' SE of TEL bldg., 72.8' W of foam valve and 

66.6' NW of RR switch., 

XI04 
9:55a 0-6" Inside berm of leaded tanks 35-1 and 35-2, 

26.8" SE of tank 35-2 manhole and 48.9' S 
of tank mixer.' 

X105 
10:20a 0-6" NW corner of bermed area former site of 

10-2. 
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Sources lEPA, 1992^ Base Hap: U.S.G.S. Topographic Map, 1974. 

-Approximate Scale: 1"= 2000' 
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Soil/Sediirient samples taken "on December 12, ISSO : 

XI03 
2:55p 

X109 
12:45p 

xiio 
i: 4Sp, 

xiii 
2:20p 

X112 
8:40a 

0-6" Offsite roadside drainage ditch near 
junction of Rt. Ill and llA, 9.8'. S of SE 

site comer post. -

X106 
10:25a. 0-6" 

X107 
10:50a. 3-3.5' 

8' from SE comer of berm, tank bottoms 
pit. 

Along west bank, 40' N of SW corner of 
tank bottoms pit. 

XlOB 
12:20p 1.5-2' N bank near inlet pipe of storm water 

retention basin. 74.5' E of NE comer of 
concrete skimmer base and 62.5' SW of 
neairby fire hydrant. 

NW point' of E bank of retention basin, 8' 
from bank. 

.2-2.5' NE comer of 1st stage lagoon near 
abandoned effluent discharge pipe 86' SW 

of SW comer of power line tower .108' W 
of orange gas line marker. 

W of pond S of Hawthorn Street, site of 
former illegal dump, 139' SW of SW comer 

of power line tower. . 

Base of levee, N slope, approx. 300 yds. E 
of Rt. Ill near Roxana water plant. 

:Standard lEPA decontamination procedures were followed prior 

tothe collection of all samples. The procedures included the 

scrubbing of all equipment (spoons, pans, etc.) with a non-

foaming Trisodium Phosphate .solution, rinsing with hot tap 

water, rinsing wibh acetone, rinsing with hot tap water again, 

and final rinsed with distilled water. All equipment was air 

dried, bhen wrapped and stored in hea^vy-duty aluminum foil for 

transport to the field. Field decontamination procedures 
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included all of the ahove except the hot tap water rinse. 
I 

3 . 5 Groundwater Santplina 

Three on-site monitoring wells and three off-site public wells 

were sampled to determine if compounds found on the Target 

Compound List (TCL) have been released to groundwater (See 

Figure 3-2 for sampling locations). The monitor wells had 3 

well volumes purged, with pH, conductivity and temperature 

measured,.^ .Each well was hand sampled with a Teflon bailer 

using nylon cord and was field filtered for total metals with 

a.Masterflex variable speed peristaltic pump and filter stand 

with filters. Directly after sampling each point, 

preservatives were added to appropriate bottles and were , 

packed according to U.S.EPA required procedures. ' 

The three public wells sampled (Identified in Figure 3-2,. as 

G501, G502, and G503) were pumped for a minimum of fifteen ! 

-minutes prior to sampling with pH, conductivity, and 

temperature readings taken. The well samples were taken at the 

respective well heads prior to any treatment or filtering and 

were field filtered for heavy metals.. The following table 
• 1 -outlines groundwater sampling activities: •>? 

Table 3-2 
Groundwater SamolinaGroundwater samples collected on December 

li:, 1390: 

GlOl 

Time Depth 
.11:25a 50.5' NW part of refinery area near TEL storage 

building (monitor.well). 
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G104 
3:35p 100' SE of cooling tower #2 (monitor well) 

G501 
4:45p 107' Hartford PW #3. 

G502 
.5:05p 106'- Hartford PW #4. 

Groundwater Samples collected on 12-12-90: 

G103 
11;30a 97.2' 3' E of valve tower and 4' S of cover of 

process well #3. 

G503 
8:45a 110' Roxana PW #8'. 

Standard lEPA decontamination procedures, were followed prior 

to the collection of all samples. The procedures included the 

scrubbing of all equipment (bailers, buckets, etc.) with a 

non-foaming Trisodium Phosphate solution, rinsing with hot tap. 

water, rinsing with acetone, rinsing with hot tap water again, 

and final rinsed with distilled water. All equipment was air 

dried, then wrapped aind stored in heavy-duty aluminum foil for 

transport to the field. Field decontamination procedures 

included all. of the above except the hot tap water rinse. 

3 .-€ Analvtical Results 

Chemical analysis of the twelve soil/sediment samples 

collected during the inspection revealed the presence of the. 

f ollowing substances: volatlles, semi-volatiles, pesticides., 

metals, suspected laboratory artifacts, and common inorganic 

soil constituents (See Figure 3-1 for sampling locations). 

Chemical analysis of the six groundwater samples also showed 
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the presence of volatiles, semi-volat.ileB, pesticides, metals, 

laboratory artifacts, and common inorganic groundwater 

constituents (See Table 3-2 for sampling locations). Table 3-3 

provides a summary of results. Complete results can be found 

in Volume II of this report. 

3 .7 Key SaTtiplea 

Tables 3-4 and 3-5 identify those samples taken during the 

CERCLA Screening Site Inspection (SSI) which were .shown to 

contain contaminants at levels which were significantly higher 

than those of background concentrations. 

For a review of all contaminants detected in samples taken 

during the CERCLA SSI, the reader is referred to the Sample 

Summary Table located in the front of Volume II of this 

report. 

:3-10 . -
CERCLA Screening Site Inspections Clark Oil & Refining Cozp. 

V fi> 



4 . TDENTIFI CATION OF SOURCEiS 

4 .1. - Tntroduction 

In this section the author will briefly discuss the various 

hazardous waste sources which have been identified in the 

initial stages of the CERCLA site investigation. 

Information concerning the size, volume, and waste composition 

of each source has been derived throughout the initial site 

assessment, recpnnaissance visits, and the screening site 

inspection sampling action. It should be pointed out, however, 

•that the total number and nature of 

each of the sources identified below may be subject to change, 

as the site progresses through the CERGLA site investigation 

program and receives further investigation.' 

Figure 4-1 provides a map for source location information, 

4.2 TEL Storage Building 

Tetra-ethyl lead was used by Clark Oil as an anti-knock 

compoxind in the production of leaded gasoline. TEL was stored 

from this 800 square foot building located in the northwest 

corner of the facility (see Appendix C) . All TEL has been 

removed, however., the bulk storage area remains, and is 

awaiting removal by a contractor. Storage ca.pacity of the 

building is unknown. Samples taken from the north and south 

sides of the building contained analytically significant 

levels of numerous volatiles, naphthalene, and cobalt (see 

Table. 3-4) . Pathways of concern include groundwater and soil 

exposure. 
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4.3 Leaded Tanks (35-1 and 35-2) 

Leaded tanks 35-1 and 35-2 are located in the northwest comer 

of the facility approximately 380 feet east of the TEL storage 

building. The tanks are surrounded by an unlined berm, 

approximately 500 square feet in area. Sample results from the 

inspection showed analytically significant levels of numerous 

volatiles, semi-volatiles, Heptachlor, and metals (see Table 

3-4) . 

4.4 Tank T.0-2 

Tank 10-2 had been in use for 48 years, and had stored DAF 

Float, Slop Oil Emulsions, and API Separator Sludge. These 

wastes had been pumped into Tank 10-2 from the wastewater 

treatment process, and were reused by Clark in the production 

of petroleum coke. The field operations office in Collinsville 

had reported that the bermed area lacked adequate secondary 

containment. Visable contamination within the bermed area was 

noted in February of 1989. 

Clark stated in a letter to this Agency in March of 1989 that 

the tank was no longer in operation and that a complete 

clean-up of the tank and contaminated soil was to be completed 

in May, 1989. 

A sample taken in the northwest comer of the bermed area 

showed analytically significant levels of Pyrene, 

Benzo(a)Anthracene, Endosulfan II, Cobalt ' and Mercury (see 

Table 3-4). Pathways of concern include: groundwater and soil 

exposure. 
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4.5 Tank Bottoms Pit 

The .tank "bottoms pit is iinlined and is located near the ' 

northeast corner of the facility and is approximately 7000 

square feet in area. Analytically significant levels of 

volatiles, semi-volatiles, Endosulfan II, and metals (see 

•Table 3-4 were detected in the samples. 

Pathways of concern include groundwater an.d soil exposure. 

4.6 Stormwater Retention Basin 

The stormwater retention basin is located at the eastern 

boundary of the facility and occupies an area of approximately 

125,000 square feet. The unlined basin catches runoff from the 

facility. Visual signs of hydrocarbon contamination were 

apparent during the reconnaissance inspection conducted on 

October 30, 1990. 

Analytically significant levels of acetone and metals were 

detected in the sample taken from the north bank of the 

retention basin near the inlet pipe. High levels of volatiles, 

semi-volatiles, and metals were detected in the sample taken 

at the northwest point of the east bank of the basin (see 

Table 3-4).. 

Pathways of concern include: groundwater and soil exposure 

pathway (workers on-site), and the surface water pathway for 

bhe environmental threat (the Illinois bepcirtment of 

Conservation's National Wetland Inventory maps have designated 

this area., as well as several others at this site as wetlanc^. 
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4.7 Former Treatment Laaoona 

Clark Oil used three lagoons located west of the levee and 

south of JHawthome Street for treatment of wastewater prior to 

the construction of the current treatment facility. The 

lagoons received effluent from Clark's oil traps and filter 

system. Effluent was then discharged to the Mississippi River 

from these lagoons. Volume of these lagoons is unknown, and 

is dependent upon the level of the river. 

Analytically significant levels of metals were detected in the 

sample taken from the northeast comer of the first stage, 

lagoon near an abandoned effluent discharge pipe (see Table 

3-4) . 

Pathways of concern is groundwater, and surface water-

including the environmental threat that these metals may pose, 

and also drinking water due to the number of intakes located 

downstream from these lagoons. The threat, to the human food 

chain is also a potential threat. 

4.8 Illegal Dumpsite 

.liOcated west of the lagoon system, this area was used by Clark 

for demolition debris, however, an unknown sludge was reported 

present by the CoUinsville field office, on December 14, 1978.. 

Clark Oil was informed by the Agency. that they were in 

violation of Agency regulations. 

J^nalytically significant levels of volatiles,. semi-volatiles, 

and metals were detected in samples collected in December of 

1990. 

Pathways of concern include: groundwater and surface water.. 
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5.0 MIGRATION PATHWAYS 

S.g :rntroduction 

This section discusses data and information that apply to 

potential migration pathways and targets of. TCL compounds that 

can be attributed to Clarfc Oil and Refining Corporation. The 

pathways of concern are groundwater, surface water, and soil 

exposure (direct contact). The air migration pathway is also 

noted. 

5 . 2 Groundwater "Pathway 

The Groundwater Migration Pathway is of concern at this site 

due to the potential for the contaminants that have been 

released during spills and leaks to the soil to find their way 

into the groundwater system. 

Geologic and hydrogeologic information was made available 

through Illinois State Water Survey (ISWS) well logs, Illinois 

State Geological Survey reports, and lEPA files. 

Clark'Oil and Refining Corporation/Wood River Refinery, is 

located in the Mississippi River Valley of the East St.. iouis 

area ^commonly referred to as the "American .Bottoms". 

Water-yielding deposits of the area are permeable sands and 

gravels in unconsolidated valley fill. In the vicinity of the 

Site, the upper 20 to .30 feet consists of silts and clays with 

discontinuous sand lenses present in some areas, with 

materials coarsening with depth. The most favorable water-

yielding deposits usually occur at depths of 60 to 90 feet. 

Studies of the aquifer suggest a hydraulic conductivity of • . • •• ' ' ' 
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2,000 gallons/day from a saturated thickness of 75 to 100 

feet. 

The aquifer of concern consists of the entire unconsolidated 

alluvial deposits overlaying the limestone bedrock of the 

area. 

The direction of groundwater flow in the refinery operations 

area is to the southeast. Flow in this area is artificially 

influenced by industrial well withdrawals, with lesser cones 

of depression located within the regional flow regime. Flow 

direction in the lagoon areas to the west of the levee is to 

the east, also artificially induced by pumpage with some 

recharge expected from the Mississippi River. 

There are four public water supply systems utilizing the 

aquifer of concern within a four mile radius of the site (see 

Appendix A for public well locations) . The Village of Hartford 

has four municipal wells serving 1,900 people, five Wood River 

wells supply 12,446 people, three Roxana wells serve 3,873 

people and seven Bethalto well serve 22,783 xesidents. Located 

less than four miles from the site is East Alton's well field 

serving 7096 people. The five above mentioned municipalities 

distribution systems are all interconnected and with the. 

addition of the few area residents using private wells brings 

the total papulation potentially affected by groundwater to 

approximately 62,424. A listing of the number of public wells 

and -approximate number of private wells and users in each 

distance category are identified below. 
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Pistance Wells 

0-1/4 mile 0 

1/4-1/2 mile 0 

1/2-1 mile 9 

1-2 miles 21 

2-3 miles 165 

3-4 miles 1.30 

Private Well 
Popula-tion 

0 

0 

8 

50 

595 

316 

Total 
Population 

0 

0 

1918 

1308 

40,034 

20,422 

5.3 Surface "Water 

Clark Oil and Refining's property west of the levee and 

Hartford is situated in the 30-year floodplain of the 

Mississippi River between the Mississippi River mile 196 and 

198. According to the St. Louis District of the Army Corps of 

Engineers, the highest river stage on record occurred in J^il 

of .1973. During this time the. lagoons became' a part of the 

river as the stage crested at 431.3 feet. The predicted 

3 0-ryear, 100-year, and 500-year flood events would reach a 

maximum elevation at river :mile 197 of 4.34 .feet, 4.36.8 feet, 

and 441.5 feet respectively. 

Two surface water intakes are located downstream of Clark Oil. 

Illinois-American Water Company has an intake 4.5 miles 

downriver near Mississippi River mile 192. The St. Louis 

intake is located north of river mile 190, 6.2 miles downriver 

(see Appendix B) . Collectively, these intakes supply millions 

of people with water. 

Pool 27 of the Mississippi River, is used extensively for 
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fishing and recreational puzposes according to the Illinois 

State Atlas. 

The illegal dump and the former treatment lagoons are sources 

that could contribute to contaminants entering the surface 

water pathway. Of concern in this pathway are the drinking 

water intakes that are located downstream, most notably, those 

used by the City of St. Louis. 

The Environmental threat is also of concern at this source. 

According to maps by the U.S. Department of the Interior, this 

lagoon area, located west of the levee, is a noted 

wetland area. And, as was noted previously., Clark 

representatives have stated that people have been seen fishing 

in the lagoon area-

According to maps received from the Illinois Department of 

Conservation, National Wetlands Inventory, there are also 

designated wetland areas in the sform water retention ponds, 

as well as several other areas within the operations area. 

Releases to the ' air were observed during the SSI while 

collecting soil/sediment and groundwater samples. Upwind and 

downwind air samples of "the facility failed to document an 

observed release. A photo-ionization detector (HNU) with an 

11.7 eV lamp was used to screen the soil/sediment samples and 

groundwater samples and monitor for any air releases. 
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Approximately 34,000 people, live within four miles of Clark 

Oil and Refining. 

The following table provides information concerning 

populations located within a .4-mile radius of the Clark Oil 

facility. 

Distance Population 

Greater than 0-1/4 mile 0 
Greater than 1/4-1/2 mile" 40 
Greater than 1/2-1 mile 3817 
Greater than 1-2 miles 10398 
Greater than 2-3 miles 10359 
Greater than 3-4 miles , 13817 

5.5 Soil Exposure 

The soil exposure threat to the approximately 500 Clark 

workers within the operations area of the facility at Clark. 

However, direct exposure by the public is not of concern in 

the operations' area of the facility due to the area being 

fenced and the security guards located at- the entrance. The 

lagoon areas west of the levee, however, do not.have access 

control and Clark Oil representatives stated that people have 

been seen fishing in the lagoons on Clark property. 

Approximately 2,000 people live within one mile of the lagoon 

area west of the levee. 
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1.0 SITE BACKGROUND 

1.1 INTRODUCTION 

On September 30, 2000, the Illinois Environmental Protection Agency's (lEPA) Site 

Assessment Program was tasked by the U.S. Environmental Protection Agency (U.S. EPA) to 

conduct an Expanded Site Investigation (ESI) of the Clark Oil & Refining Company (currently 

named Premcor (The Premcor Refining Group Inc.)) (ILD041869023) site located in Hartford, 

Illinois. The ESI is performed under the authority of the Comprehensive Environmental , 

Response, Compensation, and Liability Act (CERCLA) as amended by the Superflind 

Amendments and Reauthorization Act (SARA) of 1986. 

Oh August 3, 1991 Clark Oil was placed on the Comprehensive Environmental 

Response, Compensation, and Liability Information System (CERCLIS) in response to concerns 

. that past and current site activities may have resulted in the release of chemical substances, 

associated with oil refining processes, into the environment. The substances had the potential to 

enter the environment throiigh four environmental pathways; groundwater, surface water, soil 

exposure and air releases thereby endangering the life and health of wildlife and human 

populations. The potential for contamination exists both onsite and in nearby offsite locations. 

This potential stems from a number of factors as follows: The refinery has been active as a 

refinery for over 60 years; disposal of leaded still bottoms on site in unlined pits; the occurrence 

of multiple leaks and spills, free product existing on groundwater beneath the site and local 

residences west of site; disposal of various production wastes in an imlined landfill area on Clark 

Oil property west of the Army Corp of Engineers flood control levee; two of Hartford's public 

drinking water wells have been found to be contaminated with various volatile organic 
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compounds including BTEX constituents. 

The Illinois EPA conducted a Preliminary Assessment at the site on June 4, 1992 and a 

Screening Site Inspection on March 31 and April 1, 1993. Personnel of Illinois EPA's Site 

Assessment Unit prepared a work plan for ESI field activities, which was submitted to U.S. EPA 

on October 17, 2000. The field activity portion of the ESI was conducted on 

November 1, 2, and 9, 2000. The activities of the ESI included a recoimaissance inspection, an 

internal file review, information collected from external sources and the collection of thirty soil 

samples. Twenty-eight samples were collected fi-om Clark Oil & Refining property; two (the soil 

background) were cpllected.on Roxanna Water Department property. No sediment or 

groundwater samples were collected during the November 1, 2 and 9, 2000 sampling event. 

However, twenty-four groundwater samples (monitor wells) were collected fi-om plant property 

on May 21 - 23, 2001 by personnel from the EEPA's Collinsville field office. Samples were 

collected in conjunction with Clark Oil's quarterly groundwater sampling requirement. Duplicate 

and background samples of each media are included in the number of samples mentioned above. 

The Illinois EPA perfomied ESI activities at the site to fill information gaps which existed 

from previous CERCLA investigations and to determine whether, or to what extent, the site 

poses a threat to human health and the environment. The ESI report presents the results of 

Illinois EPA's evaluation and summarizes the site conditions and targets of concem to the 

migration and exposure pathways associated with the site. 

1.2 SITE DESCRPTION 

The Clark Oil & Refining site is located at the east corporate boundary of the City of 



Hartford, Illinois on property with the address of 201 East Hawthorne South (State Aid Route 

11 A) Wood River Township, Madison County (Figures 1 & 2). The site is an operating 

petroleum refinery, which consists of numerous process structures, piping, and holding tanks for 

crude oil and finished product. Clark Oil & Refining Company is one of three oil refineries in 

the immediate area east and north of the Village of Hartford. General land use surrounding the 

residential areas of the Village is industrial. A few commercial businesses are located within 

Hartford. Refinery property encompasses a total of approximately 420 acres. Refinery operations 

occupy approximately 270 acres west of Illinois Route 111 and east of the Village of Hartford. 

Refinery operations are located in Sections 34 and 35 Township 5 North - Range 9 West and 

Section 3 Township 4 North - Range 9 West. Clark Oil property also includes old wastewater 

treatment lagoons located on approximately 150 acres west of refinery operations and west of the 

Corp of Engineers Mississippi River flood control levee. Three and one half of the four lagoons 

on this property currently contain water. Half of the fourth lagoon has been utilized as ,a 

repository for the Village of Hartford's landscape waste and light demolition debris. This 

property is located in Section 33 Township 5 North - Range 9 West and Section 4 Tovmship 4 

North - Range 9 West. The refining processes portion of Clark Oil property is situated in the S 

1/2 of Section 34 T.5N. - R.9W. and the SW 1/4, SW 1/4 of Section 35 T.5N. - R.9W. (Figure 2). 

This portion of the property lies within the eastern corporate limits of Hartford. Bordering the 

refinery portion of the site to the north is the Ulihois Terminal Railroad across which is the 

Amoco Oil Refinery, south by Hawthorne Street (State Aid Route 1 lA) across which is one of, 

Shell Oils' tank farms, east by Illinois Route 111 across which is the Shell Oil Refinery and west 

by the Penn Central, Burlington Northern, andTllinois Central Gulf Railroads beyond which is 



, the Village of Hartford. The old wastewater treatment lagoons are situated in SW 1/4, SE 1/4 of 

Section 33 T.5N. - R. 9W. and the W 1/2, NE 1/4 of Section 4 T.4N. - R.9W. (Figure.2). This 

property lies west of the Hartford corporate limits and west of Route 3. Bordering this portion of 

Clark property to the north are settling basins who's owner is unknown by this author, south by 

open ground, east by the Mississippi River flood control levee, and west by the Mississippi 

River. The Clark Oil &. Refinery site is situated in an area that has been used as industrial or 

commercial since the early 1900's. Residential property exists to the north-northeast (Wood 

River and Roxana), west and southwest (Hartford), and southeast South Roxana) of the refinery 

property. Single-family residences make up the majority of the residential property within four 

miles of Clark Oil. . Multi-family dwellings are interspersed within these urban residential eireas. 

Also, some areas near the Clark refinery remain as pasture or farmland, generally south, 

southwest, and southeast. 

Clark Oil & Refining has been active as a refinery since 1941. Current site structures 

remain in use and considered to be in good operating condition. The company is an operating 
i • 

petroleum refinery with process operations including crude desalting, atmospheric crude 

distillation, and fluid catalytic cracking, etc. Products include gasoline (formerly producing 

leaded gasoline), LPG, distillate fuels and coke. Wastewater generated at the plant passes 

through various settling basins, skimmers and treatment processes prior to being discharged into 

the Mississippi River. The discharge is regulated by a National Pollutant Discharge Elimination 

System (NPDES) permit issued by the IBP A. Waste streams generated by the refinery processes 

are DAF float, slop oil emulsions, heat exchanger bundle cleaning sludge, arid API separator 

sludge. These wastes are then processed into various materials and sold by Clark. Another waste 



stream formerly generated by Clark was leaded tank bottoms. During the time period of leaded 

gasoline production, storage tanks were routinely cleaned when empty. The leaded tank bottom 

sludge was cleaned from frie bottom of these tanks and placed in an unlined pit on refinery 

property to dewater and dry. The pit remains and consistently contiains water. 

The majority of the sites ground surface consists of soil, weeds, cinders, white gravel, 

asphalt and concrete. Soil, grass arid white gravel comprise the secondary containment berms 

surrounding the facility's storage tanks. Landscaping at the main office building consists of a 

small amount of grass with some bushes and trees. The old wastewater treatment lagoons remain 

in existence and contain water of unknown depth. Currently these lagoons have approximately 

four feet Of freeboard. Berms are constructed of soil covered with grass, with various areas 

protected by rock rip-rap at the normal pool elevation. 

The nearest individual and occupied structure is located offsite. The structure, along 

with a number of others immediately adjacent to the refinery, is. a single-family residence located 

approximately 300 feet west of the refinery's western property botmdary. Additional residential 

areas exist west, north, and southeast of Clark. The Mississippi River is located approximately 

.800 feet west of the old lagoons and approximately 4000 feet west of the western property 

boundary of the refinery process area. 

Surface water runoff from the refinery is collected in either area drains or open channels' 

and routed to the Guard Basin at the southeast portion of the facility. Skimmers then remove any 

grease or oil from the water surface. Water in the Guard Basin is used as the refinery's fire 

protection reservoir. A 15-mile surface water drainage route map identifying surface water . 

migration is provided in Appendix A.. Appendix A also provides a 4-mile radius groundwater 



migration map identifying areas of potential impact. 

The Clark Oil refinery property is entirely fenced with an eight-foot high chain link fence 

topped with three strands of barbed wire. An electronic main access gate is actuated by a guard 

24 hours a day. The Clark Oil refinery property can be accessed only after a visitor contacts an 

employee from the main office, the visitor signs in, attends a company safety training class (good 

for one year), and is escorted throughout the facility. 

While walking both Clark property locations, air monitoring was conducted by use of a 

Foxboro Toxic Vapor AnalyzerfTVA) meter. Monitoring of the breathing zone and near the soil 

surface occasionally registered two or three meter units above background readings (1-2 meter 

units) at the refinery and no readings above background at the old wastewater treatment lagoons. 

No peculiar or extremely unusual site characteristics were noted during the survey. Further 

inspection of the old wastewater treatment lagoons revealed signs of recreational use on this 

property, ie; discarded fishing tackle, deposits of beverage containers, cigarettes, etc. Signs of 

animals Were also present on this property. At this time, consideration of the lagoons as a fishery 

is speculative. The fill area on the southern most lagoon, as mentioned previously, remains , 

active. Refuse consisted mainly of gravel, broken concrete, and soil. 

Surface soil on the refinery property consists of silty clay, silty sand and sandy clay. 

Gravel and or cinders cover this soil in a number of locations on this property. The soil surface 

surrounding the lagoon property consists of silty loam, silty clay, silty sand and sandy clay. In 

some locations gravel had been .placed on the soil surface. West of the lagoons and extending 

approximately six hundred feet west toward the Mississippi River is an area of overgrown 

vegetation, timber and bushes. 



The Clark Oil & Refining Company property is located in an area of southwestern central 

Illinois where surficial terrain has been shaped by various types of glacial action and deposition, 

and riverine dynamics .and morphology. The land surface has been modified, by glacial activity 

into the gently rolling terrain surrounding the Mississippi River flood plain. Modifying this 

terrain was the transport of glacial outwash and the meandering of the Mississippi River to form 

Mississippi River flood plain referred to as the American Bottoms. The refinery property is flat. 

and lies at approximately 428 feet above mean sea level (MSL). The topography surrounding the 

property is also, relatively flat and lies at basically the sarne distance above MSL. The lagoon 

property is also flat and lies at approximately 415 feet above MSL. Normal pool elevation of the 

Mississippi River is 398 feet above MSL. Site slope is basically non-perceptible for the majority 

of the site. Surface drainage follows minor site slopes to area drains, open channels or pools in 

place. Although much of the moisture on site does drain to designated locations a large amount 

also infiltrates into the sandy soil and' into area groundwater. As previously mentioned, all site 

runoff flows into the Guard Basin. 

Industry and commercial properties within close proximity of Clark Oil & Refining are 

Shell Oil Refinery to the north; Amoco' Oil Refinery' and above ground storage tank farm (tank 

farm), east and northeast; Shell Oil tank farm, south-southeast; various commercial businesses in 

South Roxana, southeast; and various commercial businesses in Hartford, west. Overall land 

use within the four-mile radius of Clark Oil is predominantly rural. However, within 1 mile of 

the Clark property land use is approximately seventy-five percent industrial.: 



1.3 SITE HISTORY 

Clark Oil &. Refining Company began operations in 1941 as the Wood River Refinery. 

The facility became part of the Sinclair Oil Corporation in July 1950, Clark purchased the 

refinery propeny in September 1960. In September 1983 Clark sold the facility to APEX 

Corporation and then repurchased it in November 1989. In May 2000, the company changed its 

name and currently, the facility is known as Premcor. 

Review of a number of aerial photographs dating from 1954 to 1990 has revealed a 

number of areas of potential contamination. The photos show areas of various size which, over 

the years, have been subjected to leaks, spills, surface disposal etc. Since 1970 and the creation 

of the EPA, Clark has completed necessary remediation of said spills, leaks, etc. However, 

according to groundwater monitoring well sample results, free product (leaded gasoline) is 

floating, on the water table beneath Clark and the Village of Hartford. The free product has been 

attributed to Clark through analytical fingerprinting. It remains unclear as to when and how the 

product migrated from Clark. 

According to the State Historical Library's Incorporation Documents,.Clark Oil & 

Refining Company was incorporated to conduct refining of crude oil into gasoline products and 

to sell such products. As noted previously, Clark has operated as a refinery from 1941 to the 

present. The Hartford refinery through a series of improvements and expansions, has reached a 

crude oil throughput capacity of approximately 70^000 barrels per day. Because the refinery 

includes a coker unit it therefore has the capability to process a high percentage of lower cost, 

heavy sour crude oil into higher value products such as gasoline and diesel fuel along other with 

other petroleum products distributed on a wholesale unbranded basis. In addition to heavy sour 
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crude die refinery units also process light sweet crude oil. The Clark Oil & Refining Company's 

Hartford facility produces the following motor fuels; conventional gasoline, refonnulated 

gasoline, #1 diesel and #2 diesel fuel. Each product is monitored throughout the production and 

blending process by obtaining samples and testing for octane (cetane index for diesel), vapor 

pressure (cold flow properties for diesel), and distillation. Once a refinery tank is full, the batch 

is mixed for several hours to ensure homogeneity. Composite samples are then pulled and tested 

for necessary properties. When the product is determined to be "on-test" for all properties, the 

tank is certified and released for shipment. Clarks' reformulated gasoline is produced by ethanol 

blending and does not use MTBE in the production of this fuel. 

There is no evidence that Clark used any type of containment system to prevent the 

migration of contaminants into the environment from wastes placed into pits or on the ground 

surface. Complaints registered by area residents and businesses have been regarding the presence 

of gasoline fumes in basements and contaminated groundwater. 

1.4 REGULATORY STATUS . . 

Clark Oil & Refining Company has had numerous complaints registered against it, 

mainly due to gasoline fumes in basements. The facility is not subject to the Federal Insecticide, 

Fungicide and Rodenticide Act (FIFRA), Atomic Energy Act (AEA), or Uranium Mine Tailings 

Radiation Control Act,(UMTRCA). 



2.0 EXPANDED SITE INSPECTION ACTIVITIES 

2.1 INTRODUCTION 

This section contains information gathered during the preparation of the formal CERCLA 

Expanded Site Inspection and previous Illinois Environmental Protection Agency's activities 

involving the Clark Oil & Refining Company site. Specific activities included an internal file 

search, field reconnaissance inspections, site representative interviews, and a sampling visit of 

the surrounding area and the facility. 

2.2 RECONNAISSANCE ACTIVITIES 

On October 26, 2000, personnel of Illinois EPA'S Site Assessment Unit conducted a 

reconnaissance inspection qf the Clark Oil & Refining Company property and surrounding area. 

Upon arrival at the main office, located near the southwest comer of the refinery property, 

contact was made with the plant manager. Introductions took place followed by a short 

discussion regarding the purpose of the reconnaissance and that the sampling team would be 

utilizing the Agency's Geoprobe to obtain soil samples on the property. The plant manager and 

the author then proceeded to tour the refinery. Activity at the refinery was noted to be normal. 

Three shifts keep the refinery in operation twenty-four hours a day. Employees were noted t& be 

performing routine plant maintenance, monitoring production processes or working in various 

production process areas. Modes of employee transportation at the refinery other than walking 

are bicycle or automobile/truck. Hard Hat, steel toe and shank footwear and fire-retardant 

jumpsuits are required,to be worn when on refinery property within the fence line. All fencing 

around the refinery is well maintained. As the reconnaissance progressed the author and plant 
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manager placed wooden stakes at potential sample locations throughout the refinery (and later at 

the old lagoon property). Due to the use of the Geoprobe, once the locations were marked, plant 

engineering investigated each specific location to assure no underground utilities or piping was 

present. If.the location was deemed clear it was certified and tagged as an acceptable sample 

location. When the reconnaissance at the refinery property was completed, the plant manager 

and the author proceeded to the old lagoon property. No fencing exists around the lagoons. The 

author did not note any unusual characteristics regarding the lagoons. Potential sample locations 

were marked and hmdled in the same manner in which the refinery locations were handled. 

, Other areas investigated during the reconnaissance were the surface water drainage routes leading 

from the property, residential areas near the site, the proximity of the properties to the 

. Mississippi. River, and on-site soils. The information attained,during the reconnaissance and 

additional information gathered on November 1,2 & 9, 2000 is included in the site description in 

Section 1.2 of this report. . 

2.3 REPRESENTATIVE INTERVIEWS. 

Site representative interviews were conducted on various occasions over the telephone . 

between personnel of the IEPA, and the refinery manager of Clark Oil & Refining Company 

during October and November 2000 prior to the site inspection. Another short interview with an 

employee of Clark Oil was conducted on November 1, 2000 just prior to the actual site 

inspection sampling activities. The interviews were conducted to inform the site representatives 

of IEPA'S intentions, to talk about past, present and future activities and problems, explain the 

CERCLA site assessment process, and to confirm proposed sampling locations. The plans 
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involved the collection of 30 soil/sediment samples (which includes a duplicate sample) from on 

and off site. A number of these samples will be described as shallow, others will be described as 

deep. Samples were to be collected by utilizing lEPA's Geoprobe, a direct push technology, 

stainless steel bucket auger or stainless steel trowel. The type of equipment used to collect the 

samples depended on the various sample locations and location characteristics on and off site. 

Each sample location was chosen to determine if contamination existed in shallow or deep strata 

or at a specific area on refinery and lagoon property and whether a contaminant was attributable 

to Clark. The Geoprobe, in addition to obtaining shallow soil samples, was to be used to collect 

soil samples at depths of between 20'-30' in order to determine if contaminants were present in 

native soil beneath the refinery and old lagoon property. The Geoprobe was also used to 

determine if contaminants were present at or near the water table. After confirming the sample 

locations for the site representative the sampling team was given the company safety training 

after which began the site sampling process. The plant manager was also asked whether any 

mishaps occurring on-site. He indicated that various minor incidents have occurred over the past 

few years. The lEPA inspection team leader and the refinery manager also discussed the various 

types of contaminants that were potentially present on-site due to past and current refinery 

operations. He was informed that chemical constituents may include various heavy metal, PNA, 

PAH and volatile compounds. 

2.4 SAMPLING ACTiyrriES AND RESULTS 

On November 1,2 & 9, 2000, Illinois EPA personnel collected thirty samples from within 

the Clark Oil property and immediate area surrounding the property. Samples collected 
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consisted of twenty-eight soil samples from within the property boundaries of Clark, and two soil 

samples off-property. The two off-property samples (one shallow and deep in the same 

Geoprobe bore hole) serve as background samples. The on-property samples were collected to 

help determirie the type of contaminants present and concentration of the contaminants. The off-

property soil backgroimd sample was.collected to serve as a baseline for constituents which may 

be common in area soils. Additional discussions concerning the analytical results of these 

samples and their impact on the various migration pathways may be found in Section 4.0 of this 

ESI report (Migration Pathways). Figures 4 & 5 illustrate the locations of each soil sample. 

Table 9 describes each soil sample with, its location, depth, and physical appearance. Tables 1-4 

provide an overall summary of soil samples Collected during this ESI investigation. Tables 5-8 

(Soil Key Sample Summary Tables) provides a summary of key soil samples depicting 

contaminants detected at concentrations at least three times background levels. , 

Groundwater samples were not scheduled to be collected at the time of this investigation. 

Prior to the sampling event discussions within the lEPA determined that lEPA's Collinsville 

Field Operations Section, staff would conduct groundwater sampling which would take place 

during quarterly sampling of Clarks monitor well system. Previously conducted site 

investigations have determined groundwater flow direction to be, generally, in a northeasterly 

direction. 

The twenty-eight soil samples collected from Clark Oil property revealed elevated levels 

of several volatile constituents, a number of semi-volatile constituents, and several pesticide and 

inorgmic constituents. All soil samples were analyzed for the Target Compound List 

constituents. Samples X125 (shallow) & X126 (deep) were designated as background soil 
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samples.' Due to similar constituent quantities reported by the analytical laboratories in these two 

samples all comparative analysis of samples will be compared to background sample X125. All 

samples except XI19 and X128 contain various volatile constituents at levels equal to or greater 

than three times background levels (Tables 5). None of the constituents exceed USEPA 

designated Removal Action Level (RAL) benchmarks, however, the. level of benzene exceeds the 

Superfund. Chemical Data Matrix (SCDM) benchmark in sample X130. Samples X102, X103, 

X105 - X108, XI10, XI12, XI14 - X120, X122 - X124, and X128 - X130 contain various semi-

volatile constituents at levels equal to or greater than three times background levels (Table 6). 

None of the constituents exceed RAL's, however, the level of benzo(a)pyrene exceeds the SCDM 

benchmark in samples X103, XI10, XI12, XI14, X116-X120, and X124. San 

X104, X107, X108, XI10, XI12. XI14, XI16 - X120, X122, X124, and X129 • 

pesticide/PCB constituents at levels equal to or greater than three times backgrc 

7). None of the constituents exceed RAL's, however, the level of dieldrin, 4'4-' 

1254 in sample X103; aldrin in sample XI12; dieldin in sample XI14; heptact 

sample XI18; and aroclor-1254 in sample XI24 exceeds the SCDM benchmarks. Samples 

X102 - X104, X106, X107, XI10, XI12 - XI18, X120, X124, X127, X128, and X130 contain 

various inorganic constituents at levels equal to or greater than three times background levels 

(Table 8). None of the constituents exceed RAL's except cadmium in sample XI12. The SCDM 

benchmark for beryllium is exceeded by all samples except samples XlOl and XI12. The 

SCDM benchmark for manganese is exceeded in sample X1T3. All other constituents are below 

SCDM benchmarks. 

There were no sediment samples or groundwater samples collected during this sampling 
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event. Groundwater samples were, however, collected by lEPA's CoIIinsville FOS staff on 

March 2001. 
.V 

Groundwater sampling consisted of collecting samples from twenty-four monitor well 

locations on the Clark Oil Refinery portion of the property. All groundwater samples were 

analyzed for the Target Compound List constituents. Monitor wells are distributed throughout 

the refinery property. Groundwater elevations were also determined during this sampling event, 

the resultant groundwater flow direction was found to be in a northeast trend. A complete report 

of groundwater conditions on Clark property including analytical data will be completed in early 

November, 2001. Initial information supplied by the CoIIinsville field office indicates most 

. monitor wells contained free hydrocarbon product floating on groundwater. Groundwater static 

level during the May sampling event was approximately thirty feet below ground surface. 

Information on contaminants and contaminant levels were not available at the time of this 

writing. 

For a list of semi-volatile compounds considered to be polynuclear aromatic hydrocarbons 

(PNA's), please refer to the Target Compound List found in Appendix B. 

A complete analytical data package for the Clark Oil & Refming Company site is located 

in Appendix D, under a separate cover in Volume 2 of the ESI report. 

Photos of IEPA=s November 2000 sampling event are located in Appendix C of this 

report. 
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3.0 SITE SOURCES 

3.1 CONTAMINATED SOIL (ON CLARK OIL REFINERY & LAGOON PRGPERTTi ' 

During the November 2000 ESI sampling event twenty-eight soil samples were collected 

from various locations on the Clark Oil & Refining Company property. Analysis of the collected 

•samples indicated various contaminants above background concentrations with some being three 

or more times above background concentrations (reference Tables 5 - 8). In addition to the 2000 

samples, sample analysis from various previous sampling events were utilized to define sources 

and determine soil contaminant concentrations. Samples utilized for determining the 

contaminated soil source were collected at various depths within Clark Oil property. According 

to the HRS definition of a source when referring to contaminated soil, any area where a 

hazardous substance has been deposited, stored, disposed, or placed, plus those soils that have 

become contaminated from the migration of a hazardous substance is considered a source. Based 

on this definition, sample data and measurements from known points of contamination, the 

source has been calculated to be an area of approximately two hundred acres (8,712,000 square 

feet). 

3.2 SURFACE IMPOUNDMENT CTANK BOTTOM Pm 

The subject surface impoundment is triangular in shape located slightly northeast of the 

center of the refinery portion of the property. This impoundment is unlined and contains leaded 

tank bottom sludge from storage tank cleanout. At the time of the November 2000 sampling 
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event the sludge was covered with approximately six inches to one foot of water. The 

impoundment was also noted to have approximately two feet of freeboard remaining. During the 

' November 2000 investigation a sample (X I14) was collected from the surface of the sludge 

below six inches of water. Analytical results of the sample indicated the presence of constituents 

from each, the volatile, seraivolatile, pesticide/PCB and inorganic fractions of the TCL. A few 

of the constituent concentrations are three times above background (reference Tables 5-8). 

. This source has been calculated to contain a volume of approximately 34,322 cubic feet. Volume 

was calculated with the formula 1/2 (Base x Height) x Depth. 1/2 (131' x 13T) x 4' = 34,322'. 

3.3 SURFACE IMPOUNDMENTS (OLD WASTEWATER TREATMENT LAGOONS) 

The subject surface impoundments are rectangular in shape located west of the refinery 

portion of the property, west of the Corp of Engineers Flood Control Levee on both, the north 

and south side of Hawthorne Road. The impoundments were once a three-stage lagoon 

wastewater treatment system for Clark" Oil. The impoundrrients are unlined and contain material 

which has either been pumped or placed into them by Clark. At the time of the November 2000 

sampling event the lagoons contained water, however depth was not determined. The 

impoundments were also noted to have approximately four to six feet of freeboard remaining. 

During the November 2000 investigation a samples (XlOl - X104 & X127 & X128) were 

collected from the bermed areas surrounding the lagoons. Analytical results of the samples 

indicated the presence of constituents from each, the volatile, semivolatile, pesticide/PCB and 

inorganic fractions of the TCL. A few of the constituent concentrations are three times above 

background (reference Tables 5 - 8). This source has been calculated to contain a volume of 
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approximately 150 acres. 

3.3 PLUME OF CONTAMINATED GROUNDWATER • 

According to the HRS definition of characterizing a source when referring to a plume of 

contaminated groundwater resulting from an unknown source(s), the plume of contamination 

must be identified by sampling and inference, using observed release criteria along with a level 

of effort similar to an ESI, to possibly identify the original source(s). Sample data from several 

site investigations and required quarterly sampling of monitor wells by Clark Oil has indicated 

that the plume extends from beneath the Clark Oil refinery portion of the property, west and 

northwest to beneath the Village of Hartford. Based on the definition, sample data available, 

and measurements from known points of contamination the source has been calculated to cover 

an area of approximately fifty acres (2,178,000 square feet). 
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4.0 MIGRATION PATHWAYS 

4.1 GROUNDWATER 

According to the Illinois State Geological Survey and the Illinois State Water Survey the 

Clark Oil & Refining facility is situated on what is locally known as the American Bottoms 

otherwise known as the Cahokia Alluvium. The Cahokia consists of approximately forty-five 

feet of silt, clay, and silty sand, overlying sixty to ninety feet of sand and gravel glacial outwash 

of the Mackinaw Member of the Henry Formation. The Mackinaw Member is Wisconsinan in 

age arid is glacial outwash in, the form of valley-train deposits. Underlying the alluvium and 

outwaSh is Pennsylvanian and Mississippian age limestone and dolomite with lesser amounts of 

sandstone and shale. The Cahokia Alluvium consists of unconsolidated, poorly sorted, fine­

grained materials with some local sand and clay lenses. This material becomes coarser-with • 

depth. This material was laid down via flood events, eolian activity, bank slumping, and erosion 

and deposited material from tributary streams. The Mississippi River has frequently and 

extensively altered this rnaterial. The Mackinaw Member consists of materials which are 

generally medium to coarse sand and gravel and^ as does the Cahokia Alluvium, also increases in 

grain size with depth. Till and/or boulder zones may be encountered ten to fifteen feet above 

bedrock. The Ste. Genevieve Limestone, underlying the Mackinaw Member, consists of 

limestone, dolomite, sandstone and shale. Sandstone and sandy limestone are present mainly in 

thin beds. This formation is approximately eighty feet thick in the area near the Clark facility. 

Underlying the Ste. Genevieve Limestone is the St. Louis Limestone consisting mainly of fine­

grained, cherty limestone but also containing beds of dolomite, crystalline limestone, 
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fossiliferous limestone and evaporates. The St. Louis Limestone is approximately two hundred 

feet thick in the area beneath Clark Oil in Hartford. 

All of the Formations and associated Members are hydrologically connected in this area. 

Groundwater movement beneath the Clark Oil facility and surrounding, area tends to reflect the 
r" 

river stage of the Mississippi River. Groundwater has been determined to trend toward the east 

and northeast when prolonged periods of high river stage exists and toward the west and 

southwest when the river stage is at normal pool or below. During the May 2001 groundwater 

investigation at the Clark Oil refinery property, groundwater was encountered at approximately 

thirty feet below ground surface (BGS) upon initial measurement of monitor wells prior to 

bailing and sampling. Monitor wells vary in total depth from forty feet to sixty feet below 

ground surface. Land surface elevation throughout the refinery portion of the property is 

approximately 428 feet above mean sea level (MSL). Groundwater in the shallow alluvial and 

sand and gravel outwash aquifer may ultimately discharge into nearby streams and wells with 

some movement into the deeper bedrock formations. Flow direction of groundwater in local 

bedrock follows eroded bedrock surfaces at depth, which dip toward the west and along old 

eroded valleys as indicated by the Illinois State Water Survey Bulletin 60-4. 

Records obtained from the Illinois State Water Survey (ISWS) indicate that there are 

numerous industrial/commercial (I/C) wells pumping groundwater from the alluvial/glacial 

outwash formation and the limestone/dolomite formation throughout the Hartford, Roxana, and 

Wood River area, including wells at Clark Oil. The industrial/commercial wells are drawing 

water from between twenty and one hundred seventy-one feet below ground surface. The 

shallow I/C wells are older wells drilled during the early 1900's, some of which are no longer in 
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use. Drinking water in the area is supplied by public and private wells and through the 

distribution system of the Illinois American Water Company (lAWC). Public and private wells 

utilize the shallow sand and gravel alluvial and glacial outwash deposits of the American 

Bottoms for drinking water supplies, LAWC utilizes surface water from the Mississippi River as 

a source for drinking water. LAWC operates three intakes near the Clark Oil & Refining facility. 

One upstream at Alton, 111. (river mile 202); and two downstream, one on Chouteau Island (river 

mile!91.6) and another at East St. Louis (river mile 180.8). The Illinois State Water Survey 

(ISWS) records indicate that Hartford, Roxana, South Roxana, East Alton, Bethalto, 

Edwardsville, and Wood River are utilizing groundwater as a source of drinking water. Hartford 

uses two active and has two standby wells in serving 1680 residents, Roxana and South Roxana 

use three wells in serving 3560 residents. East Alton uses six wells in serving 7100 residents, 

Bethalto uses five wells in serving 9500 residents, Edwardsville uses nine wells, located in the 

community of Poag, in the American Bottoms in serving 20,250 residents and Southern Illinois 

University's Edwardsville Campus, and Wood River uses four wells in serving 11,900 residents. 

All of the wells are between seventy-nihe and one hundred fifteen feet deep and extracting water 

from the sand airtd gravel aquifer. According to Illinois State Water Survey records, there are 

approximately 161 private wells (serving 423 people) within four miles of the Clark Oil 8c 

Refining facility using the alluvial/glacial outwash aquifer. Total population using the sand and 

gravel aquifer is 54,151. Within a four-mile radius of the Clark facility there are no private 

drinking water wells penetrating the shallow Pennsylvanian and Mississippian limestone and 

dolornite aquifer. Although this aquifer is hydraulically connected to the alluvial/glacial 

outwash sand and gravel aquifer, there are no known individuals within four-miles of the Clark 
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facility directly utilizing the limestone/dolomite aquifer other than for I/C purposes. The closest 

private domestic well uses the sand and gravel aquifer of concern and is, according to ISWS well 

logs, 3500 feet north of the facility with a total depth of ninety-seven feet. Hartford's Well #4 is 

the closest public well to .Clark, being 1600 feet west of the facility's refinery operations. This 

well, Md well #3, has been documented to contain volatile organic and semi-volatile 

contaminants. In addition to the presence of contamination in the public wells, there have been 

documented incidents of petroleum odor in basements of a number of residences in the north 

portion of Hartford. Evacuation of these homes was required while the basements were 

ventilated. A number of recovery wells have been placed at various locations throughout 

Hartford to recover petroleum constituents from.the surface of area groundwater. Information 

obtained monthly from recording devices attached to the extraction wells indicate volumes of . 

petroleum constituents in the thousands of gallons recovered fi-om a number of these wells. 

A listing of the number of public and private wells and approximate number of users in 

each distance category are presented below. 
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Number of wells and users within 4-miles of 
Clark Oil & Refining Company 

Groundwater Private Well • Public Well 
Distance Wells Population Population 

0-1/4 mile 0 0 1680 (Hartford) 

1/4-1/2 mile 0 " 0 0 

2.-1 mile 2 5 0 

1-2 miles 18 47 . 15,460 (Roxana& 
S. Roxana) 

2 -3 miles " 57 . 150 .9,5pO (Bethalto) 

3-4miles . 84 221 27,350(E. Alton) 
(Edwardsville) 

The private well population was calculated using USGS topographic maps for the area surrounding the facility and 
2.63 people per household in Madison County, as established by the U.S. Census Bureau (1990). Public well 
information obtained from the Illinois State Water Survey. 

4.2 SURFACE WATER . 

As mentioned in Section 1.2, surface water runoff from the Clark Oil & Refining is 

collected in either area drains or open channels and routed to the Guard Basin at the southeast 

portion of the refinery facility. Also as mentioned in Section 1.2, skimmers remove any grease or 

oil from the water surface entering the Guard Basin. Water in the Guard Basin is used as the 

refinery's fire protection reservoir. Any drainage not collected by the area drains or channel tends 

to pool aiid evaporate. There is a limited amount of drainage, which flows off of the property 

and into rbadride ditches east and south of the facility. Drainage patterns viewed on topographic 
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maps and aerial photographs have been visually verified. Drainage that collects in the roadside 

ditches flows south and east via overland flow toward the intersection of State Route 111 and 

Hawthorne St. Drainage then flows south along the west side of Route 111 for two miles at 

which point it flows into the Cahokia Diversion Channel. The Diversion Channel then flows two 

and one half miles to the Mississippi River. The point at which the small ditches carrying 

surface runoff enters the Cahokia Diversion Channel is identified as the probable point of entry 

(PPE) to surface water for the drainage pattern from the site. The PPE is located four and one 

half miles from the southeast comer of the site. The 15-mile in-water segment of the surface 

water pathway begins at the confluence of the Route 111 roadside ditch and the Cahokia 

Diversion Channel and terminates at Mississippi River mile 182.5. The Illinois American Water 

Company (lAWC) utilizes surface water from the Mississippi River as a source of drinking water 

for communities in the Alton, Granite City, Cahokia area. lAWC operates three intakes near the 

Clark Oil &. Refining facility. One upstream at Alton, 111. (river mile 202); and two downstream, 

one on Chouteau Island (river milel91.6) and another at East St. Louis (riyer mile 180.8). Along 

the 15 - mile in-water segment there is one surface water intake. This intake is located on 

Chouteau Island. There are no other known intakes along the 15-mile in-water segment of 

surface water route. The Mississippi River in-water segment, from river mile 195 to river mile 

182.5, has been identified as a fishery. Wetlands exist; approximately four thousand feet south 

of Clark, west of Route 111; along the Cahokia Diversion Channel, and along, the Mississippi 

River. The wetland area south of Clark is described as a palustrian, emergent seasonally flooded 

environment. The open channel of the Diversion Channel iis described as a riverine, lower 

perennial, unconsolidated bottom, permanently flooded, excavated environment.. Along and 
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outside of both banks of the channel is described as palustrian, emergent/scrub-shrub/forested, 

persistent or broad-leafed deciduous, temporarily or seasonally flooded environments. Along 

and.beyond the banks of the Mississippi River are environments similar to those described for 

the Cahokia Diversion Channel. 

No surface water or sediment samples were collected during the November 1,2 & 9, 2000 

Expanded Site Investigation of Clark Oil & Refining Company. The focus of this ESI centered 

on evaluating soil (shallow elevations and at depth) for contamination and its proximity to 

groundwater. 

4.3 SOIL EXPOSURE. PATHWAY 

Soil sample analytical results indicate observed exposure to the soil exposure pathway by 

contaminants that are attributable to the sites' former activities and products and are within the 

top two feet of soil or cover material. Current analytical data compared with previously collected 

data indicate that qualitatively the site contamination remains the same. Compounds found three 

times background concentrations or above detection limits fi-om this sampling effort are 

considered valid as a confirmed release to the soil exposure pathway (reference Tables 5 - 8). 

Contributing factors to this contamination have been discussed previously. 

Activity on site consists of persons working in and around structures and plant process 

equipment. Activities on site (daily activity, demolition, construction, etc.) result in various 

degrees of surface disturbance. A number of spills and leaks etc. have occurred during the 

existence of the company. Remediation efforts were indicated to have been initiated with all 

mishaps. Clark Oil has always indicated that cleanup efforts were satisfactorily completed 
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according to appropriate regulations. Clark Oil & Refining employs approximately 150 people. 

These workers have the potential to contact contaminated waste, soil and/or breathe 

contaminated air. The same could be said about those individuals (contractors) who have been or 

are now involved with previous or current site activities, such as demolition or construction. 

Contact potential may continue depending on future site activity. Analysis of samples collected 

during the November 2000.ESI indicate contaminants exist on Clark property from surface grade 

to a depth, below current grade, of up to 11 feet. Within a 4-mile radius of the site the 

population is calculated to be approximately 27,960 persons. The nearest individual is located in 

a residential dwelling approximately 300 feet west of the. southwest comer of the Clark refinery 

property. Three persons reside in this dwelling. 

There are no schools or day care facilities on-site or within 200 feet of contaminated 

areas. Nearby population within one mile of Clark has been calculated to be 4,646 and is 

presented below. 

Workers and Near-by population within one mile of the site 

Distance Population 

On-site 150 

0- 1/4 mile 919 

1/4-2 mile 1,269 

2-1 mile 2,308 

The population was calculated using"USGS topographic maps for the area surrounding the facility and 2.63 people 
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per household in Madison County, as established by the U.S. Census'Bureau (1990) 

4.4 AIR ROUTE 

During the November 1, 2, & 9, 2000 Expanded Site Investigation there v/ere no formal 

air samples collected. A Foxboro TVA was utilized to screen ambient air around the site, air in 

the breathing zone at each sample point, and the sample as it was taken. This unit was also used 

during operation of the Geoprobe to screen the breathing zone and sample cores as the core 

sleeves were opened prior to sampling. 

Agency records indicate that Clark Oil & Refining has had a number of air releases and 

permit violations over the years of operation. With each incident mitigative measures were and 

have been implemented to correct problems and attempt to avoid future incidents. Air Permits 

issued to Clark have applied to their various process equipment and storage tanks. 

Within a 4^mile radius of the site the population is calculated to be approximately 27,960 

persons. The nearest individual (Clark Oil & Refining employees) and regularly occupied 

building (the buildings on Clark Oil property) is located on-site, situated at various locations on 

the property. The approximate number of individuals potentially ,exposed to air-bome 

particulates is listed below. The potential for wind blown particulates to carry contaminants 

off-site is possible since these contaminmts have been found in the top'six inches of soil on-site. 

Sensitive environments within four miles of Clark Oil property consist of wetlands, which have 

been described previously in this report. 
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Individuals potentially exposed to air-borne contaminants 

Distance Ponulation 

On-site 150 

0-1/4 mile 919 

1/4 - 1/2 mile 1269 

1/2-1 mile 2308 

1 - 2 miles 7046 

2-3 miles 8758 

3-4 miles 7510 

The population was calculated using USGS topographic maps for the area surrounding the facility and 2.63 people 
per household in Madison County, as established by the U.S. Census Bureau (1990) 
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TABLE 1 

Analylical Resulla (Qualified Dala) 

Case I: 20678 
Site: 
Lab.: 
Reviewer: 
Dale: 

5DG:EE01B 
CLARK OIL 
LIMTY 

Page 1 

Sample Number: 
Sempting Localion: 
Malrin: 
Units:' 
Dale Sampled; 
Time Serried: 
VoMoisture: 
PH: 
Dtlulion Faclor: 

Voiallle Compound 

EE01B EE01C EE01D EEOtE EE01F EEOtG EEOIH EE01J EE01K EE01L 
X101 X102 X103 X104 X10S Xt06 X107 xtos X109 xno 
Soil Soil Soil Soil Soil Soil Soil Soil Soil Sofl 

UQ/KQ O0A<0 U04<g ug/Kg uuA<g ugACg ug/Kg ug/Kg uoA<o uoA<o 
1U1/00 11/1/DO 11/1/DO 11/1/00 11/1/00 11/1/00 11/t/OO 11/1/00 11/02/2000 11/02/2000 
11:30 11:30 12:50 13:10 15:00 15:20 16:00 16:45 08:15 • 09:25 

0 29 16 22 8 2t 18 25 20 20 

1.0 1.0 1.0 1.0 1.0 1.0 to 1.0 1.0 1.0 

Result Flan Result Flag Result Flag Result Rag Result Flag Result Flag Result Flag Resull Flag Resull Flan Resull Flag 

19 u 14 UJ 11 U 11 UJ 10 UJ 1100 UJ 1100 UJ 22 u 12 U 11 U 
19 u 14 U 11 U 11 U 10 U 1100 UJ tlOO UJ 22 U 12 U 11 U 
19 u 14 U 11 U 11 u 10 u 1100 UJ 1100 UJ 22 u 12 U 11 U 
19 u 14 U 11 U 11 U 10 U 1100 UJ 160 J 22 u 12 U 11 U 
19 u 14 U 11 U 11 u 10 U 1100 UJ 11D0 UJ 22 u 12 U 11 U 
19 u 14 UJ 11 U 11 UJ 1 J 1100 UJ 1100 UJ 22 u 12 U 11 U 
19 u 14 U 11 U li u 10 u 1100 u 1100 u 22 u 12 U ii U 
19 IJ 14 u 11 U 11 u 10 u 1100 u 1100 U 22 u 12 U 11 U 

110 J 36 UJ 50 J 11 u 200 J 1100 u 1100 u 200 J 11 J 19 UJ 
19 u 2 J 11 U 11 UJ 2 J 1100 u 1100 u 22 u 12 U 11 U 

• s J 14 UJ 11 UJ 11 UJ 10 UJ 1100 u . 1100 u 22 UJ 6 J 11 UJ 
19 u 14 u 11 U 11 u 16 u 1100 u 1401 J 22 U 16 11 U 

• . 19 u 14 u 11 U 11 u 10 u 1100 u 1100 u . 22 u 12 U •11 U 
. 19 u 14 u 11 U 11 U 10 u 1100 u 1100 u 22 u 12 U 11 u 
• ' 19 u 14 u 11 U 11 U 10 U 1100 u 1100 u 22 u 12 U 11 u 

19 u 14 u 11 U 11 u 10 u 1100 u 1100 u 22 u 12 U 11 u 
T 23 J 6 J 9 J 11 UJ 10 UJ 1100 u 1100 u 22 UJ 12 UJ ii U ; 

19 u 14 u 11 U 11 u 10 u 1100 u 1100 u 22 u 12 U 1 J 
u 14 u V 11 U ' 11 U 10 U 1100 u 1100 u -. 22 u •••12 U 11 u 

4 J 14 u 11 U 11 u 10 u 1100 u 1100 u 22 u 12 U 1 J 
u 14 u 11 U 11- u ; 10 u r 1100 u 1100 u 22 u • ••••:••-^12 U 11 u 

19 u 14 u 11 U 2 J 10 u 200 J 1400 J 6 J 12 U 2 J 
19. u 14 u ' 11 U -lir u . . 10 u ; : 1100 u 1100 u 22 u •>•.•12 U ii u 
19 u 14 u 11 U 11 u 10 u 1100 u 1100 u 22 u 12 U 11 u 
4 J .14 u -11 U = J u v;-; 9100 2800 J 180 : •'.v> >:• ••12 U ' 3 J 

19 u 14 u 11 u 11 u 10 u 1100 u 1100 u 22 u 12 u 11 u 
•"':-^v;i^i9' u •••••/•• 14 u -ll u u 10 u •V- .>1100 u 1100 u 22 u vr.^>->T--i2 u 11 u 

19 u 14 u 11 u ii u 10 u 1100 u 1100 u 22 u 12 u 11 u 
:>^i2 J V 14 UJ u- UJ: uJ /T'^^H-^IIOO: u 1100 u u u 11 u 

19 u 4 J 2 J a J 9 J 1100 u 610 J 22 u 2 J a J 
u . 14 u • • ri u u .•ii^N^V-SlO u v'V-llOOi u 1100 u •' i-'->':22 u •'•'12 u 11 u 

1S1 u 14 g It u 11 u 10 u 1100 u 1106 u 22 u 12 u 11 u 
u • 1 J u - »n--2- J V.:v-.-Ti7.i'v--2' J .^vP^.ii00' u 1100 u u • 2 J ii u 

19 u 14 UJ 11 u 11 UJ 10 UJ 1100 u 1100 u 22 u 12 u 11 u 
u 14 u ••• W^ii u u 10- u •fr^^Vlioo u 1100 u •.;F;=>>';22 u u . 11 u 

19 u 14 u 11 u ii u 10 U 1100 u 1100 u 22 u 12 u 11 u 
u u ••"•^•.'vll 'U"'- u ;ib u :-:'"yiriioo u 1100 u •'' 22' u 12. u 11 u 

19 u 14 u 11 u 11 u s J 1400 5300 J 22 u 12 u 11 u 
u 421 • a •::'-ii u u :^n^^---ieo J : 35000 J : > i20 • '12 u •;•••• 5 J 

19 u 14 u 11 lU It u 10 u 1100 u 150 J 22 u 12 u 11 u =^mi9 u '.V':-!".' 14 u 11 u u u^ ^:-.^;H^il00 u 1100 u ..r'i'\^>;;-22; u •'.••••••• ;r':i2 u 11 u 
19 u 14 u 11 u 11 u 10 420 J 400 J 13 J 12 u 11 u 

u •••14' u ••• '-rv-^-iv u u 0 :H00 u 1100 u u •'•••"•:•• ^12 u 1 1 u 
19 u 14, >u 11 u 11 u 10 u 1100 u 1100 u 22' lU 12 u 11 u 

u •••. .-f . 14 lU U u u 100 u lioo u 22 ,u ; 12 u • li u 
19 u 14. u 11 u 11 u 10 u 1100 u 1100 u 22 u 12 u 11 u 

ii^ u. u- u g ; u^ 1100 u V 22 u •••>•"•• 12 u 11 u 
19 u 14 u 11 u 11 u 16 u itbo u 11D0 u 22 u 12 u 11 u 

Dichloroditluoromelhene . 
Chloromelhana 
Vinyl Chloride 
Bromomelhane 
Chtoroelhane 
Trtchloroftuoromelhane 
1.1-Dichloroathena ' 
I, t .2-Trichloro-1.2.2-lrinuoroelhane 
Acetone 
Carbon Disuirida 
Methyl Acetate 
Methylene Chloride 
lrans-1,2-0tahloroeihflne • 
Methyl lert-Butyl Ether 
1.1-Dlchloroethane ' 
cis-1.2*Oichtoroethene 
2-Bulanone 
Chloroform 
1.1.1 -Trtchtoroetiiand •. • 
Cyclohexane 
CarbonTelrechlbrido ;'^- . 
Benzene 
1.2-Olchl6roelhahe • 
Trichloroelhene 
Melhylcyclohexane = "•Tl Lr?;; 
1,2I^htoropropane 
Brbmodichloromethane ' i. 
cls<1.3:DichtoroprDpene 
4 Malhyl-2-perilanpne; -rWf [ 
Toluene 
trans-1 .S-DlchlbrofMpeiib: • r >• 
1,1,2-T rlchloroethane 
Telrachloroelhene;;';;^:^'^^"':: 
P-Hexanone 
Dibrornochlororiietharie V 
t.2-Dibromoelhane 
Chlorobenzene':;;.v:;'*f^?i^^:.^^. 
Elhytbenzene 
Xylenes (loialj^'^-f^-'-^^ff;!^ 
Styrene 
Brbmoform ' •- ' i 
Isopropylbenzena 
\. 1.2.2-Telr^lorbethahe • 
1.3-Dk:hlorobenzene 
1.4-Dich!dfDberi2en8 
1,2-pichlorobenzene 
1.2-bibrDrt^.3-bhlorbpii)pfiiHe 
1,2,4-Trichiorobenzene 
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TABLE 1 

Analylicat Results {OualiHed Data) 

Case «: 26670 
Site: 
Lab,; 
Reviewer: 
Date: • 
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SPG ; EEOtK 
CLARKOIL 
LIBRTY 

Sample Number; EE01M EE01N EEOIP EE01O •- EEOIfl EE01S EE01T EEOIW EE01X EEGIY 
Sampling Location: xiii X112 XI13 X114 X11S X116 X117 X118 X119 Xt20 
IMalfix: SoH Soil SoQ Soil Soil Soil Soli Soil Soil Soil 
iUnils: ugrtCg ug/Kg ugfl<g iig/Kg ug/Kg ugrt<a ug/Kg ug«0 ug/Kg ug/Kg 
Date Sampled; 11/D2/2000 11A)2/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 , 11/02/2000 11/02/2000 11/02/2000 11/02/2000 
Time Sampled: 09:35 10:05 11:05 12:00 12:15 13:25 13:25 14:20 14:35 15:40 
%Moislure : 
pH: 

16 29 29 4 26 IB 19 18 22 4 

Dilulion Faclor: 1.0 

Rficiitl 
' ; 1.0 

Raciill Plan 

10 

Doeittl Plan 

1.0 

Plan 

1.0 

^3 AM. ill 

'0. 

DOA. ill 

1.0 1.0 1.0 10 

DIchlorodinuorpmelhane 

onauii 

12 :u 

rmsuii 

70' 

triag 

u 

nesuii 

14 

Mag 

iU BOOO. 

Mag 

UJ 

nesuii. 

13 

Mag 

U 

nesuii 

14 

Mag 

U 

Result 

14 

Flag 

U 

nesuft 

20 

Flag 

U 

Result 

64 

Flag 

u 

Result 

9 

Flag 

;U 
Chtoromelhaha 12 u 70 IU 14 u 6000; u 13 u 14 U 14 U 20 U 64 U 9 U 
Vinyl.Chloride 12 U 70 U 14 u BOOOt u 13 u 14 u 14 U 20 u 64 U 9 u 
Bromomelhana 12 u 70 U 14 u 8000: lU 13 u 14 u 14 U 20 u 64 U 9 u 
Chloroethana 12 u 70 U 14 u BOOO u 13 u 14 u 14 U 20 u 64 U 9 u 
Trichlorolludromelhans 12 u 70 U 14 u BOOO UJ 13 u 14 u 14 U 20 u 64 U 9 U 
l.lDichloroelhene 12 u 70 U 14 u BOOO U 13 u 14 u 14 U 20 u 64 y 9 U 
1. t .2-Trk:hlorO' 1.2.2'1rinuoroeihane 12 u 70 U 14 u BOOO U 13 u 14 u 14 U 20, u 64 iU ' 9 u 
'Acetone 43 J 70 UJ 23 J BOOO UJ 34 UJ 49 J I 52 J 201 UJ 210 J 130 J 
Carbon Oisuirlde 12 u 70 u 14 u 6000 U isl (U 14 U 1 14 U 20i lu 64 u 9 u 
Methyl Acalata 12 UJ 70 UJ 14 UJ BOOO U 13' !UJ 14 UJ 14 UJ 20: iUJ 64 UJ -• 9 uJ 
Methylene Chlorldo 17 70 u 22 6000 U 14 U 14 u 14; U 20 u 64 u 9 u 
lrans-1,2-Dk:hloroethena = 12 u 70 u 14 U BOOO U 13 U 141 |U 141 {U 20 u 64 u u 
Melhyt leti-Bulyf Ether 12 u 70 u 14 u flono U 13 u 14 iu 14 i iu 20 u 64 u 91 u 
I.I'Dichloroethane . ' • 12 U i 70 u •• 14 u 6000 u. 13 u 14 )U 14 iU 20 u 64 u 9 ,u 
cis-l.2Dk:hloroelhen8 12 u 70 'U 14 u BOOO U, 13 u 14 u 14 u 20 u 64 u 9 lu ! 
2-Butanone • 23; 70; IU • 51 ;J BOOO UJ 6 J 9 J 14 u 20 u 33 J 22 

9 

lu ! 

Chiorolonn 12 |U 7o; iU 14 U BOOO' U 13 u 14 u 14 u 20 u 64 u 
22 
9 u 

1.1.1-TrlchlorDelKand • 12 lU 70 IU . 14 !U BOOO U .13 u "14 u 14 lj . 20 u •••••64 u •••••• 9 u 
CycloheKarM 12 iu 200' 14 iu 58000' 1 J 14 u 14 u 20 u 64 u 9 u 
Carbon Telrachlortde; ' .!••• .• 12 u 70 U • ••J-:'J.--i4 U Booo! iU ; 13 u .•y-:' • 14 u 14 u " 20 u ••••:;•; • 64' u .•.'•••<•. 9 u 
Benzene 12 u 70 u 14 u 7100! ,J 3 J 14 u 14 u 20 u 64; u 9 u 
1.2-0tchtbrDelharie 12 u 70 u . -^='...14 u 6000' IU .13 u yy-':- 14 u 14 u • •*:•• '• .•'•;• 20 u 64) u 9 u 
tricNoroelhene 12 u 70 u 14 u 8000 V 13 ii 14 u 14 u 20: u 64< u 9 u 
Melhytcycloheaane '5 • .'.t'1. J 710 14 U' : • i oonoo 13 u • 14 u 14 u •' 2Di u ••64' lU •- •••!'y -i J 
1,2Dichloropropane 12 u 70 u 14 u BOOO u 13 u 14 u 14 u 201 u 64! IU 9 

9 
u 

SrornodichtDrorhelhana •:M2 u 70 u ••:47tUyi4 u . 'M-: BOOO u •• L13 u -.y-y:-. 14 u 14 u •.y-.'.L-----20' u •yv.;y :.64' fU 
9 
9 u 

cls-1,3-Dichloroprcpene 12 u 70 u 14 u BOOO u 131 u 14 u 14 u 20' lu 64 u 9 u 
4-MBthyl-2-penlahboa ( u 70 u -Vi..vr.i4 u ' .8000 u : y^;i3i u •••••y-'t': •\4 u 14 u 1 •••.•20 u ••y-y:y-64 u :9' u 
Toluene 2 J 16 J 3 J 1BD0 j •21 J 2 J 14 u 20 u 64 u 2 J 
lrans-1 .a-bichl6roprbpdftd / V-r u 70 u ''"''i:-:--f=yi4- u Vi 8000 ij :• Yy 14 u 14< u • • •: . 20 u • ^^y:;••,64 u -9> >y 
1,1,2-Trichloroelhane 12 u 70 u 14 u 6000 u 13 IU 14 u 14 IU 20 u 64 u 9 iU 
tetrechloroelhehd'"..- u 70 u > •:.V--NRi4' u: 6000 u u u 1 IJ a J :-yv^'y':-.-64 u ; 9 iU 
2-HexarKine 12 u 70 UJ 14 u aoob UJ 13 u 14! u 14 iUJ 20 UJ 64 UJ 9 UJ 
DibromochlofbmlrtHahi If u 70 u V 14, u - - BOOO u ^ (j >u 14 u 20 u •.•'•y;.--r ':64 u 9 u 
i .2-DibromoelhanQ 12 u 70 u 141 u BOOO u 13 li 14 iU 14 u 20 u 64 u 9 u 
Chlorobenzene. ;; I-1 u 70 u • 14 U' : i- .8000 u •v;- ^ 0 u 14 u u •"X-v- '-64 u 9 u 
Elhytbenzene 12 u 30! -J 14 rU 10000 13 u 14 !U 14 u 20 U 64 u 9 u 
Xylenes (total)' • 0 iooo !U >'."34000 2 j U : 14 u 20 u ••r •.<• •.641 u J 
Slyrena ^ 12^ u 20! ij 14 u 6000 u 13 u 14 u 14 u 20 u 64.' u 9 u 
Bromofdrm •• • u 70.1 Iu •• .•";^|vy-i4 u- •; yi BOOO; U •••.•13 u u 14 u .;rv;v.>.:20! y 641 u •••.'.••'•. 'v' 9 u 
Isopropytbenzena 12; u 39 J 14 u 2900'. J 13 u 14 u 14 u 20i ;U 84 iu 9 u 
1 i 1.2.2-Telfachlof6etKane iU 70 u my.u u ;'ab60i u "•:--y:^l3 u •••:yV-':l4 u 14 u u •". • •••. 64 u • Q. u 
1 .SDichlbrobenzene 12' iu 70 u 14 u BOOO' lU 13 u 14 u . 14 u 20. iu 64 u 9 u 
1,4-DichiQfobenzehi>^: lU 70 u u • 8000 u u 14 u 14 u 26' iU'-. •.i:.-'' 64 u 9' ;u 
1,2:Dichl9robanzena 121 iU 70 u 14 u 8000 ?u 13; u 14 u 14 u 20 u 64 u 9 u 
1.2-Olbt6n^3^W6rbpl^Bna':'^^^ iu •• < :i 70 u u 8000 u u u 14 u 2d y '64 u • •y -v 9 u 
t .2.4-Trk:hlorobehzene 12 :U 70 u 14 u 8000 u • 131 u 14 u 14' \u 20 u 64 u 9 u 
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Analylical Results (Oualitied Data) 

ase I; 20678 
Siie : 
ab.: 

Reviewer: 
Dale: 

SDG: EEOtK 
CLARK OIL 
LIBRTY 

Page 3 

Sample Number: EEOtZ EE020 EE021 EE022 EE025 EE026 EE027 EE02B EE029 EE02A 
Sampling Location: X121 X122 X123 X124 X12S X126 X127 X12B X129 X130 
Mairiv; Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 
Units: ug/Kg uort<g ug«g • ugri<g ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 
Dale Sampled: 11/02/2000 11A)2A>000 11/02/2000 11/02/2000 tl/g/00 11/9/00 ll/gADO 11/9A)0 ll/SAK) 11/9/00 
Time Sampled: 15:60 1650 16:55 1710 10:00 10:25 12:00 12:15 15:45 16:00 
%Moislure: 
nM • 

27 25 6 15 22 21 24 39 26 26 
pn . 
Dilution Factor: 1.0 LO 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Volatile Compound Result Flag ResutI i^lag Result Flag Result Flaq Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag 

Dichlorodiriuoromelhana 12 U 13 U 12 ;U 10 u 11 U 14 U 11 u 16 U 12 u 1B000 U 
CMoromethane 12 U 13 U 12 iU 10 u 11 U 14 U 11 u 16 U 12 U 16000 U 
Vlnyt Chloride 12 U 13 u 12 U 10 u 11 U 14 u 11 u 16 U 12 U 16000 u 

'Bromomeihane 12 U 13 u 12 u 10 u 11 !U 14 u 11 u 16 u 12 u 16000 u 
Chloroethane 12 U 13 u 12 u 10 u 11 U 14 u 11 u 16 u 12 u 16000 u 
Trichlorolluoromelhane. 12 U 13 u 12 u 10 u 1 J 14 UJ 11 UJ 16. UJ 2 J 16000 u 
1,1-Dichloroethone 12 U 13 u 12 u 10 u 11 U 14 U 11 u 16 u 12 u 16000 u 
1. t .2Trichloro'1,2.2-lrifluoroethane 12 U 13 u 12 u 10 u 11 U 14 U 11 u 16 u 12 u 16000 u 
Acetone 23 J 17 J 21 J 24 J 49 J 14 UJ 160 J 29 UJ 49 J 24000 
Carbon Disulfide 12 U 13 u 12 u 10 u 11 UJ 14 UJ 2 J 16 UJ 4 J 16000 u 
Methyl Acetate ' 12 UJ 13 UJ 12 UJ 10 UJ 11 UJ 14 UJ 11 UJ 16 UJ 12 UJ - 16000 u 
Methylene Chloride 15 13 U 16 10 u 11 U 24 u 16 u 17 U 17 u 4100 J 
trans-1.2-Oichtoroalhene 12 U 13 u 12 u 10 U 11 U 14 u 11 u 16 U 12 u 16000 u 
Methyl tert-Bulyl Ether 12 U 13 u 12 u 10 u 11 U 14 u 11 u 16 U 12 u 16000 u 
l.t-Dichtoroethane 12 U 13 u 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 
cis-1.2-Dlchloroelhene 12 U 13 U 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 
2-Bulanono 12 UJ 13 UJ 4 J 10 UJ 4 J 14 UJ 23 J 16 UJ 12 UJ 16000 u 
Chlorolorm 12 U 13 U 12 u 10 u 11 u 14 u 11 u 16 U 12 u 16000 u 
1,1.1-Trichlpro«lh«he TJ •• 12 u 13 u - 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 
Cyclohevane 12 u 13 u 12 u 2 J 11 u 14 u 11 u 16 u 12 u 16000 u 
Carbon Telraclilorido ' , 12 u 13 u • 12 u 10 u 11 u 14 u ii u 16 u 12 ;u 16000 u 
Beniene 12 u 13 u 12 u 1 J 11 u 14 u 11 u 16 u 53 34000 J 
1.2-DichlorDethBiie . • /.r • .--v-iz u 13 u u 10 u 11 u 14 u . 11 u ••• 16 u 12 u 16000 u 
Trichloroethene 12 u 13 u 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 
Melhylcyclohojrane " 'y: 12 u 13 u • 12 u . 3 J u u •y". 14 u 11 u 16 u 120 69000 
1.2-Dichloroprppane 12 u 13 u 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 
Bromodlchloromelhana ".'C'Jw- f: ;rty (:-i2 u 13 u u . : Id u •••.:.' •: .11 u • 14 u : 11 u '• IB u 12 u 16000 u 
cIs-1.3-Dichloropropene 12 u 13 u 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 
4-Methy1-2-penlanbna /t 12 u 13 u •\;m2 u . id u UJ • 14 UJ ; 11 UJ . x'.; • IB UJ = 12 UJ 16000 u 
Toluene 1 J 13 u 2 J ' 4 J 11 u 2 J 3 J 16 u 4 J 16000 u 
trans-1.3-DlchlOropropefii ^ .•;^V.->-:i2 u 13 u u 10 u u • ;-y. 14 u 111 u -16 u 12 u 16000 u 
1.1,2-TrichlorDelhane 12 u 13 u 12 u 10 u ' 11 u 14 u 11 u 16 u 12 u 16000 u 
Tetrachloroelhene J • 2 J u • •••i. J : •v. 11 u •'••v. '14 u 11 u 16 u 12 u 16000 u 
2-HeKanona 12 u 13 u 12 u 10 u 11 UJ 14 UJ 11 UJ 16 UJ 12 UJ 16000 u 
Dlbromochloromeihane u •: • 13 u u ... 10 u u 14 u 11 u • 16 u 12 u 16000 u 
1.2DibromoelhanB 12 u 13 u 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 
Chlorobenzene '4.^: t'^2. u ,13 u :Vy«.12 u . . '10 u ii u •• 14 u 11 u • : ifi u 12 u 16000 u 
Elhylbenzene 12 0 13 u 12 u *10 u ii u 14 u 11 u 16 u 3 J 110000 
Xylenes (lotal) ! •vv-i: Vivi^ u •• • 13 u v"y"=ij"-l2, u i"Vv-VMO u u . 4 J 11 u u •: 8 J IfWKKX) 
Slyrene 12 u 13 u 12 u 10 u 11 u 14 u . 11 u 16 u 12 u 16000 u 
Bromoforrn u . . 13 u. u : V ' id u u 14 u 11 u . 16 u 12 u 16000! u 
Isopropytbenzene 12 u 13 u 12 u 10 u 11 u 14 u 11 !U 16 u 18 17000i 
1J .2.Z-TBlrachIoroethBh§: u -13 u u 10 u u 14 u 11 u •••• 16 u 12 u 16000 u 
1,3-Dichlorobenzene 12 u 13 u 12 u 10 u It u 14 u 11 u 16 u 12 u 16000 u 
1,4-Dtchl6rob8nZBhB f ^^ u • •V'-y s';.i3 Uv u "oy-::-:io u u .14 u 11 \i 16 u .12 u 16000 u 
1.2-DlchlorobenzGine 12 u 13 u 12 u 10 u . 11 u 14 u 11 IU 16 u 12 u 16000' /U 
1,2'Dtbrom6-3^ldrQpl^8iha''^^r'^ u U' u ; u u ^ 14 u ii u . 16 li 12 u 16000 UJ 
1.2,4-Trichlorobenzene 12 u 13 u 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 :U 



CLARK OIL & RERNING COMPANY 
HARTPOBO. lOINOia 

TABLE 2 

Anah^al Aasuns (Ouaflttad Data) 

CaM *: 2a67B 
Site : 
Lab.: 
fl««/ieww.: 
Data 

SDG: EE01B 
CLARK OIL 
UBFTPf 

Papal 1 
1 

.Sampia Number: 
SampHnQ Location 
Matrii: 
Unrls ' 
Date Sampled. 
Time Samptad, 
%Moistura:' 
PM . 
OtluUon Factor: 

• ££018 . 
xtot 
Sou 

UO^O 
11/1/00 
11;3Q 

0 
o.b 
1.0 

EEOiC 
xid2 
^1 

ub«Q 
11/1/00 

• 11:30 
s 
7.7 
T.O 

EE01O 
' X1Q3 

Sdi 
uoKo 
n/1/DO 
12:50 

16 
7.7 
1.0 

EEQ1E 
XI64 
Sdl 

ug/Ko 
11/1/00 
13:10 

21 
• 8.0-

1.0 

EEOIF 
X1QS 
Sdl . 

UOXO 
11/1/00 
15:« 

8 
6.6 
1.0 

EE01S 
• xi06 

Sdi . 
UDKQ 

. 11/1/00 
15:20 . 

21 
7.9 
1.0 

EEQ1H 
X107 
Sdl . 

udKg 
11/1/00 

16:00 
ia 

7.7 
20 

EE01J 
X1O0 
Sdl 

UTHQ 
11/1/00 
16:45 

25 
8.4 
1.0 

EE01K 
xiog 
Sdl' 

uoXg 
n/ce/20G0 

QB:15 
20 
S.B 
1.0 

EE01L 
xno 
Sou 1 

»0^Q .. ^ 
11/02/2000 I 

09-35 • i 
2b . 
25 
1.0 

Semivolaiile Comoound Result' Reautt Rag Ftao ResuK' ' Rag Resuli Rag . Result Rag Result F 

BeruAidehyde : 9000 u . 460 u 390 u . 420 u 360 u 420 U •• .ko' U ' • •' -440' u 410 u '•' .' 410" .1 
Phend 9000 u 460 u 390 u 420 u 3k u . 420 u ara U 440 U 410 u - 410 i 
bi5-(2>Chioroefftyi) effwr 9000 u' 460 u 390 u 420 u 3k u 420 u .. kb .u • 440 u ' 410 •y.. •410 L 
2-CNo»ooh«r>ol 9000 u 460 u 390 u • • 420 u - 3k u 420 u era U 440 u 410 U . 410 L 
2'Matnytpnenoi 9000 u 460 u 390 u 420 u ko u 420 u .• .'' '' 800' •u'., .' 440' u. •, 410; U •• :4k- L 
2Z'0vv6is(t*Cri»rQprQpMt) ' gbx UJ 460 u 3kl u 420 u 360 u 4k u BOO u 440 u 410 U 410 L 
Acetophenone 9000 u 460 u • 390 u '420 u 3k u 420 u aw u : •440 u . 410 •U •'•'•.•410. I 
a-Metnylphenol 9000 u 460 u 390 u 420 u 360 u 420 u ebb u 4iO u 410 U 410 L 

9000 u 460 u 'S90 u 420 u 3k u U' ' 600 0 440' 'U' • 410 u ' • 410 U 
Hajiacnioroetnana 9000 u 460 u 390 u 420 u 3k u '420 U BOO u 440 u 410 u 410 u 
Nltrobervena <' 9000 u 460 u 390 u 4k u 360 u 420 u , ko. UJ • 440 U':!! 410 u _ . ••• 410: 4J 
isopbororW 9000 u 460 tj 390 u 420 u 3k u 420 u 600 u 440 u 410 u. • 410 U 
2<Niiropnanoi 9000 u 460 u . 390 ,u 420 u. 3k u 420 U'. ko •u. • Mo. u • 410 u 410 :U 
2.4-Dmelhytonenol 9000 u 460 u 390 u 420 u 360 u 4k u era u 440 u 410 u 410, u 
bd(2'Chloroetho«y}meff>arte 9000 u 4» U ' 390 u 420 u 3k u 420 u 800 'O": . .••.440 u.'. 4k u . ..-410 u 
2.4.0«Noroai>eKd ' 9000 u - 460 u 390 u 420 u 360 u 420 u 800.. u. 440 u 410 u <10 u 
Naphthalene 9000 u • 460 u 390 u 420 u 2k J .150 J 2500: •.'••''440: lU:/:; ••-410' .'U'^ j .. •' Via u 
4-Chloroanilirte 9000 u 4601 u 390 u 420 u 360 u 420 u abb U. 440 u 410 u 410 u 
Hexachlorobu&dlone 9000 uJ 460 UJ ax UJ' 420 UJ 360 UJ 420 UJ' 600-' iij. ..-440'. V':V.V::.>4lb' •U;:i .•>.ri;..;-v5410- '03. 
Caproiaciam ' 9000, u 460 u 390 u 420 u 360 u 420 u aob u 440 ' .410 u 41b u 
4;Chloro-3-mathylphanol 9000 u . 460 UJ ax, UJ 420 UJ 3k UJ • 420 UJ.' •"•aw;: •V'-v. •••.'440: UJ,!: XJ'.t:. ,u 
2-Mefftvlnaphthalane 9000 u 460 u 110 J 420 u 690 lira 2000- :..440^ u ' 410 U 73 J 
HexadHofDcycbpentadene 90X u 460 u 390 u 420 u .360 u 420 U ..' •; -abb' AjJ-; *440'' :y.-^^V;4tb' 'Uv' :U. 
2,4.&trichloraphBnol 9000 u 460 u - 390 u 420 u 360 u 420 u 800 U 440 y 410 u 410 U 
2.4.S-Tridhlordphenol 23000 u 1200 u 990 u .1100 u 900 u . 1100 u . 2000. V • • ;nra •u.. • ibk; ••U,"' :U 
l.r-Blohanvl , 9000 u. 460 u 390 u 420 u ' 3U u . 420 u . no J 440 u 410 u 410 U 
2*Chioronaphmalene 9bix u 4G0 u 390 u 4k u . 360 u 420 u 000' u... ...-•' 440. U'.' • .410 U' ••' ''-ivo^' .U 
2'Niirdanii^a 1 23000 u 1200 "U 990 u ' 1100 u 900 u lira u 2000 u nra u 1000 u loop u 

9000 u 460 .u 390 u 420 u 360 u 420 u abb U ' 440'. u. • 410 :U . -^10. u 
2,6>Oinitroioiuen|e 9000 •u 460 u 390 u 420 u 360 u 42b u 600 u 440 .u 410 u 410 u 
AcanaphfftyiM 9000 u 460 0 : asio u 420 u ko •u kb' u 600 u : • 440 u ..•4l'0' 0 • 410 0 
3-N(eroanillne i 73000 UJ i2n u 990 u 1100 u 900 u tin u 2000 u 1100 u 1000 u 1000 u 
Aeenaohthena 9000 u • 460^ u 390 u 420 u 360 u 420 u aw .U • 50 J 410 .u •'•2bb: j; 
2.4.0in>troohanoi Z3000 u 1200 UJ 990 UJ 1100- UJ 900 UJ lira UJ 2000 u HOC UJ 1000 u 1000 u 
4*Nltropher«l - • ' 2i3d0O UJ 1200 UJ 990 UJ Ilk UJ 900 UJ lira UJ 2000' UJ nob; uj: 1000 u • 1000 u 
Otberuoluran 9000 u 460 U • 42 J 420 u 360 u : 420 u 800 u 47 J • 4'io' u 410 u 
2.4.Dtnitrotduene 900b| u 460 u 390 *u 4k u 360' u . 420 u • 600- .0 . 440 u i!; 410' :u : ••••..••410. .'u 
piethvt^thalata 9000 u ' 460 u 390 u 4k u 360 u 420 u . 600 0 440 U 410 u 410 u 
Fkjorena 9000 u ^460 u 3k u 420 u 3k U 420 u 800 u •.•'•••• 66 .J" ••';•• 410' •U ' •.,: 100, J 
4Chloroohenvt.ohertv1 ether sbob u 460 u 390 u 420 u 360 u 420 u aw UJ 440 U 410 u 410 u 
A^ltroanBkte 23000 u 1200 u .9k u , nw u 900 U . nob U : 2000 •^u>'; •'"'iaioQ. L.'. ••'•••'ICk'' ,U ••.••• M'lbob' :uj 
4.6-btnliro-2-metnt4phenal ' 23000 u 1200 u 990 u 1100 u 900 u • ^ lira u koo u nob U 4000 y "lora u 
N^NtUoaodphehytamma ' 9000 u 460 u . ax u 4k .u . 360 u 42b u ' . • .-.ew; .440- •u;;'v .•.'410.' U'.-:. -iib- .u 

9000 u 4U u 390 u 420 u 3k U 420 u era u u 410 u . ....41P u. 
Hexa^orodaruiane 9000 u 460 u 390 u 4k u 360 U • • 420 •u .. 'aw' "til .••:''.4ib' U/'i •410^ V' 
Aiiazine 9000 u 4« u 390 u 420 u 3k u 4k u 800 U 440 u - 410 U ' 410 u 
Pentacrtorophend 23000 u u 990 u 1100 u 900 u . 1100' u . 20ra: M'% ,.:^-'^;v'^nra' •0:';'^':"-:iOCb ':•• -vnora" v: 
PhenanWene 9000 u 460 u 2S0 J . 420 u 360 u 4k u ik J 69 J 410 u 280 J 
^evacane 9000 u ' 4« u 50 J 420 u 3k u "420.' u ^ • ax ..uiv; ;•!; :r\M0\ :.ui^ :.:'''f^io: •:V.^::J200- J:-: 
Carbazda 9000 u 460: u 390 u 420 u 360 u 420 u . ebb U 440 u 410 u 410 UJ 
pHn-dutytphthalale . 9000 u • 460 u SO u. 420 u 3k U • 4k' U • • ' ko' M:K- •.,4k'-. M •4i'o'' .•U.::.V •V.'.'•••>ib; :U.:' 
Ftueranthena 9000 u 460 UJ 260 J ' 420 UJ 360 UJ 420 UJ »P.. u 440 UJ 410 u 410 u , 
Pyrene 9000 .u 200 J . kb J 4k u .360 u 4k. u .. '370. J-.'i i; .;.^^48; '.'.•..s.; ' .••430' [•.U.i^sxo-
Buiyibenzytphthalate 9000' UJ 460 u 390 u - 420 u 3k U- 420 u an u 440 .y. 410 u 410 u, 
3.3'-Oiehlorapenxid.rw 9000 u ' 460 u 390 u 4k u 360 u 420 u '•BOO' UJ^ " - uo t::'' •4'fb' V.:'. vMiO: .y-. 

Benjdalanthraeane 9000 u 460 u • 130 J 420- u 360 u 420 u era U. 440. u 410 u . 410 J.., 
Chryaene ffsb u 96 J . 160 J . 4k u 360 u 420 u '. ik. J . MO. U-i Vi": 920: 
dis(2-Evtviheivl)ohtf^Blaia 9000 U ' 220 J 52 J 420 u 650 era era u 460 • 410 u 

9iabQ u tboc 390 u '' ' Ik J ' 3k u ;.'V.V.:'420' V . u :' -:..wp- •U'.-'j :U •U.;." 
Benio(C»nuoranewne 9000 u 460 u 240 i 420 u 360 u .. 420 u 800 u MO y 410 U ik J . 
BenzcXk}(luarwuhene u 4« u 190 J •A20 u. • • 3k u '4k u .. ^aob UJ' • . '..>440 .Ut.i .'410: U - .j. 

Senzdalmrene 9000 u 460 u . 130 J 420 u 360 u. 420 u ' aob u 440 u. 410 u 330 J 
lndeno(1.l3-cd)pyrane 9000 u 4tt u 91 J 420 u 3k U ' '4k u •''' . ••.«o' •U • 440 U • 4\6. •• ''SS' J • 
OiberueMB.hlanthracerte 9000 u 460 u 45 J 420 u 360 u 420 u 800 u 440 u 410 u 410 u 
Berudio.hJ)perytene • 9000 u . aeb u 100 J 420 u 3k u 4k u era u uo u .. ..' »ib- u : •170 J 

I 
I 
I 
I 

I 
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CLARK OIL & REFINING COMPANY 
HARTFORO. UJWIS 

TA.BLE 2 

Anaiytcof Results (Ouaiilted Data) PBga2 

Case 1:28678 SDG : EEOtK 
Site CLARK OIL 
LSD - USffPr 
Reviewer: 
Date : 

Sample Number E£01M EEOlN EE01P EEOlO EEOIR EE015 EE01T EE01W EE01X EE01Y 
Sompking Location; xn2 X113 X114 X115 Xn6 X117 X118 X119 XI® 
Mairix: Sdl Sdl Sdl Sdl Sdl . Sdl Sdl Sdl Sdl Sdl 
jjnia udKg • udKO UQ/XO uootg up4<o upKo udKo UO^O upXo UO/Ko 
Dale Sampled' 11/02/2000 11/02/2000 11/02/20X 11fi2/20X 11/02/20X n/G2/20X 11/Q2/20X 11/Q2/20X 11/Q2/20X 11/02/20® 
Time Sampted' 09:35 10:05 11:M 12:X 12:15 1325 13:25 1420 14:35 1S:4Q 
"/•Moisture . 16 29 29 4 26 18 19 16 22 4 
pH: 7.9 7.9 7.6 7.4 7,1 7.6 SB 6.0 ' 6.4 &J 
Dilution Factoi. 1.0 1.0 1.0 1.0 1.0 1.0 zo 1.0 1.0 1.0 

Semlvoistlle Comoourvd Result Flao flesun Fiao Resun Fiaa Hoautt Flaq ResuR Flao ResuH Flaa ReauR Fiaq Resuft HesuR 

SenzaUertyOe 390 U ' UOOO U 460 u' 310X U 4® U . -4X u .,810 U r • '.Asoca U";- •u ' ••340 
Phenol 390 U BOOCO J 460 u • 310X u 4® U 20X 4® J 130000 420 u 34 
Cw.f2-Chtofoe»*y1) e»iar 390 U 14000 U 480 u 310X u 4® u . 4X u 810 •u 'v •:.120X ..u '. '• . ••4»'. u •.34b' 
2-CiMoroohenol 390 U 14000 U 4X u 31GX u 4® u 4X u 810 u ' 120X u 420 u 340 
24iAethyioheoai 390 U 2300 J 460 u .310X u 4® u 8X •.•260- •J •• • •"•'4ix:, J..-':' '420- 'U' :.• •'• • •.•..'S2: 
2Z<oxvbis( 1 •Chlbroprooane) 390 U 14000 U 4X u 31CX u 4® u 4X u' 810 u 120X u 420 u 340 
acetoo^none 390 u . 14000 U 4X u 31QX u . 4® u 400 u ':8lb u . '-.12000, •u 420. U. •. • .340' 
4«Meinyiphenol 390 U 30000 4« u 310X u 450 u 16X 4®. J 51 OX 46 J 1M 
N-NltrOSO*di-n-propy(amtne - 390 U 14000 UJ 460 u 310X u •4® u 4X u ••;.,8io.' 'U .:-.'-.'i20X' u.:.- '•420'; u .. 
Hsxachioroeihanc 390 U Uooo u 460 u 310X u 450 u 4X u 810 u 120X u 420 u 340 
Ntiroberuene 390 U 14000 u 4X u 310X UJ . 4® .u -4X u. ..••810 U'--;: .'.12000'. u.'' •••.420.: U 
isooiorone 390 U 14000 u 4X u 310X u 450 u 4X u 610 u 120X u 420 U 340. 
2-Nltrophenol 390 U 14000 u 4« u 310X u 4® u 400 u . • "'BIO; u.^ •;•:••.••.120X' '^^••l/:''-42b'; .-U .r •..•'.340-
2.4-Oirnetnyiohenol 390 U 2900 J 460 u 310X u 450 u 380 J 130 J 12000 •u 420 u 340 
bis(2<Ch(oroetfioiy)melhBne , 390 U 14000 u 460 u 310X u 4® u 40b U':-. 810 u •. ^>^ZOOO: ua- :LI'^ ••.••'340. 
2.4-DiehlorDphenol 390 U 14QX U" 4X u 310X u 450 u 4X U .610 .u ... 120X u . 420 U . . 3*0, 
N^thalene 390 U 21000 460 u 310X u 4® u 22X. .•9® / . 19000- .-•420' •••>-ilW: 
4-Chloroaniline 390 U i4ax u ' 4X u 3iax u '4® u 4X U ,810 "u 120X u " 420 u 340 
HexachlorqbutBdiene 390 U 14000 u 460 u ' 310X UJ . 4® u . . 4X V ••.••810; \J 7' •.•i.2bx:- 'v% •'!/:. ':-/42b' I 
Caoroiactam 390 u 14000 u ' 4X u 3i0X u 450 u 4X U .810 u .'.120X u 420 u '340 
4Chky>3'melhylphand 390 u 14000 u .460 u 310X u 4® u ' 4X u'. 112X0 ;420,' '? 
2-^ff>vinaohthaJene 390 u 94000 4X u . 70X J ® J -lOOX 2BX .,1X000^ .. '®®-. J 1900 
Heaachiorbcycibpentadiene 390 u 14000 u 4X u 310X UJ 4® u' • . 4X .120X'- il 
Z.4.6-Tiiehl.orQiDhenol 390 u . 14000 u 4X u 310X u 450 u ' 4X U 810 U 12bx' u , 420" u 340 '^1 
Z.a^Trichiiaraphend 990 u 35000 u 12X u 780X u nx u loob u , .2x6: u • -'<:-iao6bo' •u*;' •••"•••:r-.^1l'b0': iU''-.' ••".•••8®'; .ji 
l.r.Biphenyl 390 u 5500 J 460 u 310X u 450 u 2X' J .1.10.. J' SIX J 420 u 340 1 
2-Qhloronaphaialene • 390 u 14000 u 460 u 310X u 4® u 400 U ' ;-'8io; II.,/' Igbx'i VJ-: -420" .u ••:340': .i 
Z^ltroanUina 990 u 35000 u . 12X u . 7B0X u 11X u 10X U 20X U 30CX u. 11X u 8® 1 
Olmelhyl^lhalate 390 u 14000 u 4X u 310X u 4® u 4X u • ••8ib: •U"'..; 120X'. -U -'420 -U;.- •1 
2,6>Oinil/otoluene 390 u 14000 u 4X u 31 OX u 450 u 4X u 810 u I2ax u 420 u 340 i 
Acsriaphthytane 390 u 14000 u 460 u 310X u 450 u 400 u : 81b u . 120X. u .'. ••^•••'..420; :U. ! ••.•340; •1 
3-Nitroanilihe 990 u 35000 u 12X u 7®X u 11X u 10X u 2000 u 30CX u 11X u 860 I 
teenaphthene 390 u 65X J 4® u 310X u 4® u 140 J 810 ,u 10CX J'.. • • U:- '•'•••• ,120' 
2,4-OiniUophenol 990 u 35000 u 12X u 7B0X UJ 1100 u 10X u 2DX u 3poap u . lido U 660 i 
a^ltrophend 990 u 35000 u 12X. u 7®X UJ 11X u ibob u 20X •U.'- .u .^• 11X u ./•:•:,:• '.'6®. 1 
Dlbenzoluran 390 u 14000 u 4® u 310X u 4® u _ 420 120 J 120X U 420 U 340 t 
2.4.Dinivoioluene 390 u 14000 u 460 u 310X u 4® u • 4X u • . 810 U .: . .12000 ...420' ;t 
iDiethylpht^ate 390 u .14000 u 4® u 310X u 4® u 4X u 810 u . 120X u 420 u 340 t 
Flgorene . . 390 u lOOX J 4® u 5SX J . 4® u 2® J • 85 J.. • 220Xi •'•D. J. : .••••••••^':'426' 
4-ChlorQPhenvl-onenvt effiar 390 u 14000: u 4® u 310X UJ 450 u 4X u 810. u . 12000 u 420 U 340. i 
4-Nitroeniline 990 u. 35000 u - 1200 u 

1 I 

7B0X U 1100 UJ 10X u : 
11 

20X. 
•WW 

•u. •. 
11 

'.'3O0X' Lf..;-
«1 

. :iix: 
tin 

'.UJ : 
11 

/V;;:,.'.-86p: h 
N-NitrosodiptMnylamine 

990 
'390 

u 
u 

35000 
14000 

u 
u 

12W 
4® 

u 
u 

7®X 
3iox 

u 
u 

11X 
' 4® 

u 
u . 

1000 
.400 

u 
U J 

ZtXA/ w 
.ur.: 

JWUD 
'12006' 

u 1 iUU w SOU 
•/J>-:.::i340: 

390 u 14000 u 4® u 3iax u 4® u 4X u 810 u 12QX u • 420 ^U '340 I 
Haxachiorabenxana 390 u 14000 u . 4® u 310X u ' 4® u ' 4X u . • :'8ib. u,.-: •'••:. •:i2dbb •;•:••• •.•420; "U //•.34b' ;i 
Aaazlne 390 u 14QX u 4® u 31QX u 4® u 4X u 810 y 12QX u 420 u 340 I 
Pantachiorophend 990 u 35iy>3 R . 12® u 7®X u Tlx u . •••'.'jixo. u •• 20X' .'U •'^oboob' u.: L 
Phenantrvene 390 u 24000 ' 4® u 29ax J 450 u 780 3X J • 3S0X 1® J 12X 
Antfvacene 390 u 5300 J 460 u 310X u 4® u .210 •J ;v,..fl30o: :-'.'?.y.:/.':42o- ;u./ •j 

Camazde 390 u 14000 u 4® u 3iax u 450 UJ 75 J 810 u 40X J 420 UJ 340 I 
. 390 u 14000 u . 4® u 310X u -4® U'; • •••.•4X 'U-> •[•'•••vi-'^'SlO' '•••;120X' •v-ii •V:V:1'------.;340T il 

Flu.oranff>er« 390 u 3200 J 4® u 310X u 450 u 78 J 810 u 210b' •J 2® J 160 J 
Pyrane 390 u 13000 J 4® u 1500X - 4® u 300 J ' •.••-^200' j- i';. ".''•'8obo: •"i..v'^" .•.tiX"; 
Butvibanxvlbhthalate 390 u .14000 u 460 u 310X u 4® U 4X U 810 u 120X u u 340 L 
3.3'-Dichlarobenzidina 390 u 14000 u 4® u 3iax UJ . . 'AM u . .400 J.. V.-i': '•;.:;;;,i2dboi M.j; V::r. i 
tenzo(a)anthracena 390 u • 7000 J 4® u soox 4® u 2® J 160 J S3X J 310 J 340 J 
ChryMna 390 u 9800 J 4® u 1200X 4® u. . 4X' 2®' J''.:.; . '7300. j V •••v'-j®'; ... 
bis(2«Eth>4hexy1)pnthalats 390 u 11000 J 4® u 31000 U 450 u 74 J 610 U 120X U 10GX 160 J 

390 u UQX u 4® \i • 31 OX u 4® u .. . .4X u • ; 610 U .. 120X. U.-i': '••.'•420^ JL) • L 
Benzo(b)fluorantiene 390 u 2600 J 4® u 160X J 450 u 240. J ... .J3b. J 29X J 110 J J 
8enzo(lt)nuQranther« 390 u 2900 J 4® u 310X UJ 4® U •• •220" i) •.IT..-.;..'. 140; M J 
Benzdatpyrene 390 u 57« J 4® u 310X 4® u 330 J 1® J . era J • 120 J 330 J 
lndeno(1 Z3-ad)pyrene 390 u 2000 J 4® u 75X J 4® u ' 140 J • •87 J • • 24X'. J..-. ••':.• 420 11 . :• ;ibb. J 
Dibervo(a.h)antfiracane 390 u 3000 • J 4® u B4X J 450 u 180 J 110 J 41X J 51 J 91 J 
8enzo(0.b.Ope^4ene 390 u 31X J 4® u - 160X J 4® u 640 3® j 3BX J '•"••• •• 52' J. •: • ' 2» •J 



CLARK OIL & RERNING COMPANY 
KAmFORO. (LUNOta 

TABLE 3 

I 
I 
I 
I Analytical Aaautta (Oualllled Data) 

Caaar. 26678 
Siie' 
Lafi.: 
Rav4e<M«r' 
OalB ' 

Paoe3 

SOQ EEQIK 
CURK OU. 
UBRTY 

l; - .. 

Sampia Numbef: • EEOIZ EE020 EEXI EECS2 EEG25 EED26 EECS7 EE0B8 EECB9 EEoeA 
Sampiing Lbcaiibn: Xi21 xia X123 X124 X12S xi26 X127 xi2a X129 XIX 
Maiiii; soir Soli Sou Sell -.Soil • Sou Soil sdi Sou Sdi 
Units: upXg UO4<Q. ug/Kg uo^o • up!Ko • *ugi<g u^o ug'Ko ug^O uo4(o 
Dale Sampled '11/02/2000 11/02/2000 11/G2/20X 11/a22CX 11/9/X 11/SrX n/9X 11/ax l i/9«0 . 1.1/srao 
Time Sampled: 15:50 • 16:» 1fi:55 17:10 10:X 10-25 . 12:X 12:15 15:45 ' 16:X 
%MQfSiure:' 
pM: • 

27 a 6 IS 22 21 24 39 26 26 %MQfSiure:' 
pM: • 7.0 7,7 7J 7,9 6.5 72 7.7 - 6.0 ES as 
Dilution Fector- i-.o 1.0 1.0 1.0 1.0 1.0 l.O 1.0 1.0 1.0 

' Semivolatlle Comoound ' Result Fiad Flag Result - flesuB • RE^Q ResuH FIBO Result Flao Result' 

BeruaidanyOa 450 U 440 U 3S0 U 330 u 420 U 420 U 430 u 540 u • • -AX. U 450 
.Phenol 450 U 440 U 350 U IX J 420 UJ 420 U 430 u 540 U 4i50 u 450 

&i6-(2'Chk3rp«ihy(} aster 450 U 440 U 350 U 390 U 420 U 420 U 430 u S4Q •u 4X •u 4X 

2'Chloroohenal 450 U 440 U 2&0 u 390 u 420 UJ 420 U 430 u 540 U 450 u 450 

2*Meinytphanal 450 U 440 .U 350 u 68 J A20 U 420 U 430. u . -540 U . 4X u '450 

2>'<»fytM3(l -ChlorooroDane) 450 U 440 U 350 u 390 u 42b U .. 420 U 430 u 540 u 450 u 450 

AcBtophencrte 450 U 440 U 3M u ' 390 u 420 U .4Zi U . • ••..•430 u. • •• • .•;540'. 'u -Aso: u • ;45b, 

4rMethytpnaAoi 
N-Nlsoso-dl-rvprapyiamina 

450 U 440 U 350 u 110 J 420 U 420 U 430 ij. 540 u 450 u 450' 4rMethytpnaAoi 
N-Nlsoso-dl-rvprapyiamina 450 U 440 U 350 u 390 u 420 UJ 420' •U 430' u •u ••'•'•.••••'.--'ASO' V . \:'-4S6. 

Haxacttloioev>^ 450 U 440 U 350 u 990 u 420 U. 420 U 4X u ^ 540 ASD u 450 

Nlirobenzene 450 U 440 u 350 u . . .390 u AZi u. • 4%: •U •• '430^ .11 ..'••••'•540: ^•i'.'^450. V ••* •:';V:".'..--45b 
iaophorona 450 u' 440 U ' 350 u 390 u 420 M. . 420 U 430 u . 540 u *50 u 
2<Kiyop^artol 450 u 440 0 350 u 390 u . ' 420 U 420 U'.-' ••430, X'.-'.W: '•• • '^450'; u 'V 

2.4«Dimethvl{tienQl . 450 u 440 u 350 u 390 u 420 U ' 420 U 430 u 540 
- ^54o; 

u 4X u 450 

bis(2-Ch!araeV>dKy)niethane 450 u 440 u 0. , 390 u 420 U 430' .u ' • 430:. ••u 
540 

- ^54o; •:uA-
450 

2.4-DtcNQrQohertal 450 U uo u 350 u 3i9C u 420 U 420 u •. 430 540 U ' 450 u 450" 

Naphthaiena 450 u 440 U- 350 u / 1M J . -420 U '420 u 430:i :-54b' u:;i ••X'rPX£BO: 
4-ChioroaniHne 450; u 440 u 3^0 u 390 u 420 U 420_ U . 430 Iti 540 u 450 

...... 
u 450 

HemicftlOfObutBdiene 450 u 440 u • 350 u 390 u U '420. u '. •ux: Iti '•.:^j54'0'. 
450 

...... 
Caorbiaetam • 450 u 440 u 350 u 390 u 420 U 42b U 430 u 540 u u • . *5.0, 

4-Chitfo>3-mein)4phendl' 450 U - 440 u 350 u 3X U • 4X UJ •420: "U '• 
u 

•" ^«4b, •'Us''!-: V i.;'- '450 

2-MevtvirtaohU>alena 450 u' • 440 u 350 u 650 . 420' u 420 U 430 u .. 540 .u 330. J' SIX 

hiexachioroodopentadkene 450 UJ 440 u 350 UJ 380 UJ 420 u .. 420. u; -430": •U'--- -v.; .-'-js^O: ;U • ';.:;460;' •;V' : 
2,4.6'Tiichlorophanol- 450 u 440 U 350 u 390 u . 420 u 420 u 430 V . 540 y 450 u ^50^ 

••::.-.l1X: 2;4,5>TricNoro^enol 1100 u 1100 U • 680 u 980 u 1100 u 1100 u 110b \ji .•1400" 'P'K - .MIX 
^50^ 

••::.-.l1X: 

I.V'-^anyl 
2-ChlorartaprtS\alena 

450 u 440 u 350 u 390 u 420 u 420 u 430 u 5*0. u ,,450. u X I.V'-^anyl 
2-ChlorartaprtS\alena ASO u 440 u 350 u • 390 u 420 u 420 U : • "430'' u ••••••• • ySAQ •U.;:." •I'u'r.-. (•.'•.•-•'••450 

2>NitrowUine' 1100 u 1100 U ' BBO'. u . 9U: u 1100 u 11X u 11X u . 14X u ... . ,1.100: U . ..11.00. 

Dimelhytphnalale 450 U 440 u 350 u 390 u 420 u 420 u .' 430. •u ... •:-;546" •u...; •;'4X'! •U' •) .'..450i 

2.6-Oinitrololuana 450 u 440 u 350 u - ' 390 u . 420 u 420 u 430 u .. 540 u . 450 u 450 

Acenaphihi^ne 
3*Nlubanillne 

450 u 440 u 350 u 390 u • 420 •u . • . 420 u'. •U.V.; .'v'.-:-540' u.'-p '"}4S0- 'U,.'; Acenaphihi^ne 
3*Nlubanillne 1100 u 1100 u 860 u 980 u 11X u 1100 u 11X u u'bo u 11X U 11X 

450 u 440 u . 3» u 390 u 4i20 UJ • 420; u : . ... 430, *50 u u 
11X 

2,4>Onltraohenal 1100 u 1100 u 660 u 9W u 11X u 11X u . 11X u 14X UJ , 11X UJ I'lX 

4-Niiroptenol 
DiOenzdluran 
2.4.^niiro(oluana 

1100 V 11X: u 880 u 980 u 1100 UJ rido u. ••liob" il V .i4x; •U'-.J •U" "l 
I'lX 

4-Niiroptenol 
DiOenzdluran 
2.4.^niiro(oluana 

450 u 440 u 350 u 390 .u 420 u 420 u 430 u 540 u 450 u 1*0. 4-Niiroptenol 
DiOenzdluran 
2.4.^niiro(oluana 450 u 440 u 350 u 390 u 420 UJ 420. u '430. 'U'.. ' ••;340 'u J;. •U";,: ''450',' 

450 u . 440 u 350 u 390 u 420 u 420 U 430 u 540 u 450 U 4X 

Fluorena 450 u 440 u u 390 u 420 u . 420 U ' 430 '.u . ;-,540. u • . 4X; •U .: '276; 

4-Ch)oroorwnyl-ol«nvl ather 450 u 440 u 350 u '390 u 420 u 420 U 430 u 540 u 4X U : *5,0. 

4>MUroartiklne 1100 u 11X UJ aab u 980 u 1100 u 11X UJ 1106 UJ. 14X- UJ.-. 11X Lu' .;. TIOO. 

4.6-Dinitro-2-mathviahenol 1100 u 1100 u 860 u 960 u 11X u 11X u 11X U 14X u • I'lob U 11X 
• '460' 

45G' 
4X; 

N-Nltroaodiphenylamina .4» u 440 u 350 u 390 u 420 u 420 u 4X u 540 u ;. 4X- IJ .i 
11X 

• '460' 
45G' 
4X; 4>&omcphenvl'p^nyi6(hec 450 u 440 u 350 u 390 u 420 u 420 u 4X. u ^ 540 u.,.. 450' 

'.-.I-,"-T*5b: 
u 

."urA 

11X 
• '460' 

45G' 
4X; 

Hexashlorobanzana 450' u 440 u. 350 u 390 u 420 u 420 u . . ' : 430'. U ..''•540-; v 
450' 

'.-.I-,"-T*5b: 
u 

."urA 

11X 
• '460' 

45G' 
4X; 

Asazma 450 u 440 u 350 u 390 u 420 u 420 u 430 U 540 u -. 4X u ...450 

PamacNordphartal 1100 u ' 11X u 680 u • 960 U- nx UJ . .11X UJ . - MIX .UJ .:::340b.. ,U-:!£ •iUXi 
7T0 Pttenandvane 450 u 440 u 350 u IX J 420 u 420 u 43'C u .546< u . 140 .J'..., 7T0 

AnBvecena . 450 u 440 u 3U III . . .70 J : 420 :\J. • • '• 420. u.-: 4^\ •u'.iv; .u .U.'j'.; 

7T0 

Cardazoia 45b u 440 UJ 350 u 43 J 420 u. 420 UJ 430 UJ ..540 UJ 450 UJ„, 450 

bi'h'putytphinalaia . 450 u 440 u 350 u 390 u A30 u • 420- u •• '•"! • i" "'430 u."'^ i..V;;i:4X. 
450 

Pkioranlhena 450 u 440 u 350 u 220 J 420 u 420 u 43Q' u 540 u . V • 
Pyrena 
Butyibenzylohihataia 
S.T-Diehiorobeiuidina 

450 u 110 J 350 u J 420 UJ *30' u U'V ••-tiio 
• 

Pyrena 
Butyibenzylohihataia 
S.T-Diehiorobeiuidina 

450 
450 

,u 
u 

440 
440 

u 
u 

350 
350 !j-. 390 

- '3W' 
u 
U : 

.420 
'• •420' 

u 
•u •• 

420 
.. 420. 

u 
UJ-

430 
430-

M.-. 
UJi 

. . «p u , ./*so.- u 
u. 

450 

'450^ 
Ber\zo(a)ani^aeana 450 u 440 u 350 u IX J , 420 u. 420 u 430 u SAO u 

u''n 
4X 

..... -"ir 

u 
u. 

450 

'450^ 

Chrysana 
Dii(2-Eryihezyl)phtrtalait 

450 u 74 J 350 u 1X J 420" u. .420 U'. -430. U:'V ••:•';•;.540' 
u 
u''n 4S0 '.-V.,: •••.'•4x' 

Chrysana 
Dii(2-Eryihezyl)phtrtalait 450 u 45 J ' ' 73 J X J 430 u 420 u 430 u X 

:'r--
..*50 y... 490, 

45b 
Di-h'Oetyipnnalata 450 u 440 u 350 u 390 u .* 420 u •• • -420 U .•• .'•..•:43b ^^^•.X^i40. •XT:, -i ";,"-7''."-.,-'-4Sb,. U:!: 

490, 
45b 

Ben2o(pklluoranthene 450 u 440 u 350 u 130 J . 4"2b u 42b u , 430 u ^ 540 H-:' ,.450, U,,, 4X 

, .,45b Benzo(k)nuqranlhana 450 u 440 0 3iM U' .120 J 420 u '. -420 'U " '•',...•'540' 0. • •4S0- ii 
4X 

, .,45b 
Ben2o(a)pyrena 
lr>dano( 1.2.3-cd)pyrena 

450 u 440 u 350 u IX J 420 u 420 u 430 U 540 U ,450 u 

4X 

, .,45b 
Ben2o(a)pyrena 
lr>dano( 1.2.3-cd)pyrena 450 u 440 u iso u 86 J • A30 u 420 u '• •.:'430''' u' ' . -540' .4X' U 

,u , 
4X'; 

• 450 
.'iSO: Oibartzo{a,h)anstfBeene 450 u 440 u 350 u 56 J 420 u 420 u 430 u .540 u . *X, 

U 
,u , 

4X'; 
• 450 
.'iSO: 

Benzo<gAI)parytena 450 u 440 u 350 u - 190 J 430 u '420 u - 4X U • • ' •• 540' lU"; *50 .U - I, 

4X'; 
• 450 
.'iSO: 

I 



CLARK OIL & REFINING COMPANY 
HARTFOnO. ILLINOIS 

TABLE 3 

Analytical Results (Oualltied Data) 

Case#:2B67B 
Sile: 
Lab. : 
Reviewer: 
Dale: 

SDG: EE01B 
CLARK OIL 
LIBRTY 

Page 1 

Sample Number: EEOtB EEOtC EEOtD EE01E EE01F EEOtG EEOIH EE01J EE01K EE01L 
Sampling Locallon; xiot X102 X103 X104 X105 X106 X107 X10B Xl09 X110 
Matrix: Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 
Dale Sampled; 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 1t/t/00 11/1/00 11/1/00 11/02/2000 11/02/2000 
Time Sampled : 11:30 11:30 12:50 13:10 15:00 15:20 16:00 16.45 06:15 09:25 
%Moislure; 0 29 16 21 8 21 IB 25 20 20 
pH; Q.O 7.7 7.7 80 6.6 7.9 7.7 8.4 5.8 8.5 
Dllullon Faclor ; 1.0 1.0 5:o 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Pestlclde/PCB Compound Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag 

alpha-BHC 51 U 2.4 U 10 U 2.2 U i.9 U 2.2 U 2.1 U 6.81 J 2.1 u 2.1 U 
bela-BHC 51 U 2.4 U 10 U 2.2 U 1.9 U 2.2 U 1.4 J 2.3 U 2.1 U 2.1 U 
della-BHC 51 U • 2.4 U 10 U 2.2 U 1.9 U 2.2 U 2.1 U 2.3 U 2.1 U 2.1 U 
gamma-BHC (Lindane) 51 U 0.75 J 10 U 2.2 U 1.9 U 2.2 U 0.23 J 2.3 U 2.1 U 1.9 J 
Heplacblor 51 U 2.4 U 10 U 2.2 U 1.9 U 2.2 U 2.1 U 2.3 U 2.1 U 2.1 U 
Aldrin 51 U 2.4 U 16 2.2 U 1.9 U 2.2 U 0.47 J 0.88 J 2.1 U 0.82 J 

iHeptachlor epoxide 4.3 J • 24 U 9.8 J 2.2 U 1.9 U 2.2 U 2.1 U 0.055 J 2.1 U 2.1 U 
EndosullanI 1.0 J 2.4 U 3.6 J 22 U 1.9 U 2.2 U 2.1 U 2.3 U 2.1 U 2.1 U 
DIeldrin 99 U 4.7 U 680 4.2 U 3.6 U , 4.2 U 4.0 U ' 6.042 J 4.1 U . 1.8 J 
4,4'-DDE 6.7 J 4.7 U 300 J 4.2 U 3.6 U 4.2 U 4.0 U 0.32 J 4.1 U 3.1 J 
Endrin 27 J : • 2.B J 20 U ^4.2 U 3.6 U 4.2 U 1.0 J • ' 0.41 J 4.1 U " " t': 1.2 J 
Endosullan II 99 U 4.7 U 20 U 4.2 U 3.6 U 4.2 U 4.0 U 4.4 U 4.1 U 4.1 U 
4.4'-DDD '• . • ^V31 J X'Jpi .2.0 J 3900 4.2 U ; .3:6 U •V.•1^M.2 U 4.0 U •. : :- -.:'"4.4- U 4.1 U - 4 0 J 
Endosullan sulfate 99 u 4.7 U 49 J 4.2 u 3.6 U 4.2 U 4.0 U 0.20 J 4.1 U 1.2 J 
4.4' DDT ' •••i-'t-f- v ;43. J • 4.7 U 60 J XWXA.2 u 3.6 U ':;i'^-4.2 U 4.0 u 4:4 Li 4.1 U ;' 2.8 J 
Methoxychlor 35 J 24 U 100 U 22 U 18 U 22 U 21 u 1.7 J 21 U 1.5 J 
Endrin ketone' i JX J 6.7 J-:' :•SI^S^f:"4:2 U: U : L:^ttVi;V4:2 U 1.7 J MSv\6.l9. J.:':-: .. -4.1 U -•:-M\---4.1 U 
Endrin aldehyde 17 J 1.6 J 170 4.2 u 36 U 4.2 U 1.4 J 0.28 J 4.1 U 2.5 J 
alpha-Chlordane .; -r i; • S - 4.7 j V;. ;:^:i;';'^:b.39 J 1l0 J :' •( 0.059 J :• 1.9 u 2.2 U 2.1 u ;'Vr':!;0.25 J 2.1 U 3.0 J 
pamma-Chto^ane ^ 51 U 1.1 J 10 u 2.2 u 1.9 u 2.2 U 2.1 u 2.3 U 2.1 U 6.8 
Toxapherre vf 5100 u ';S^:'240 U > . 1000 U •'^^?^^220 u W • 180 0 XXXX 220 U 210 u ;K>C:230 U 210 u 210 U 
Aroclor-1016 990 u 46 U 200 U 42 u 36 u 42 u 40 u 44 u 41 u 41 U 
Aroclor-1221 ^ ^ ' • V'-'-'• ••• '• 2000 u ^W1':o'94 U 400 U u 73, u u 82 u T.^V^.V89 u 84 Ll 84 Li 
Aroclor-1232 990 u 46 U 200 u 42 u 36 u 42 u 40 u 44 u 41 U 41 u 
Arocl6r-1242 \ " T>>:^;996: u? mmx-AG U • 200 u • :::vS::-;-\36 u Sv^er:i42 u 40 u u 41 U 41 u 
Aroclor-t24B 990 u 46 U 200 U 42 u 36 u 42 u 40 u 44 u 41 U 41 U 
Arocldn1264 . u. •C

O 1
 ^.;

V-

u 4100 •J t1 •-^•^-•^^.•.36 u XXiXXyAZ u 40 u u 41 U •' 41 u 
Aroclor-t260 990 u 46 u 200 U 42 u 36 u 42 u 40 u 44 u 41 U 41 u 



CLARK OIL & REFINING COMPANY 
. HARTFORD. ILUNOIS 

TABLE 3 

Analytical ITesulls (QualillBcl Oala) 

Case «: 2867B 
Silo 
Lab.: 
Reviewer; 
Oala; 

Page 2 

SDG:EE01K 
CLARK OIL 
LIBRTY 

Sample Number; EE01M EEOIN EE01P EEOIQ EE01R EE01S : EE01T EE01W EE01X EE01Y 
Sampling Location: X111 X112 X113 X114 X115 X116 , X117 X11B X119 XI20 
iMalrix; Soil Soil Son Soil Soil Soli Soil Soil Soil Soil 
(Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ' 
iOale Sampled; M/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 
I Time Sampled: 09:35 10:05 11:05 12:00 12:15 13:25 13:25 14:20 14:35 15:40 
'%Moislure: 16 29 29 4 26 16 19 18 22 4 
pH: 7:9 . 7.9 7.6 7.4 7.1 7.6 6.9 8.0 8:4 8:3 
Dilution Factor; 1.0 1.0 1.0 2.0 1.0 1.0 1.0 2.0 1.0 2.0 

PesllcldeTPCB'Connpcund Result Result Flap Result Flap Result Flag Result Flap Result Flap Result Flag Result Flag Result Flap Result Flap 

alpha-BMC 2;0 U ; . -2.4 U 2.4 U 3:5 U 2.3 U 2.1 U 2.1 U 67 J 2:2 U 0.87 J 
bela-BHC 2.0 U 610 J 2:4 u 3.5 U 2.3 U 12 J 14 J 4:2 R 2.4 J 18 
della-BHC 2.0 U V 190 J 2.4 u 4.6 J 2.3 U •• 2.1 U 2.1 U 4.2 H •yv:- • 2.2 U , 3.5 y 
gamma-BHC (Lindana) 2.0 u 2.4 U .2.4 u 3.5 U 2:3 U 2.1 U 2.1 U 4.2 R 0.77 J 3.1 J 
Heplachlor ; • " . 2.0 U •v: 2.4 U 2.4 u • ; 3.5 U 2.3 U LI 2.1 U 140 J •y;!; - • 2 2 U ;y. 3.5 ,u 
Aldrln 2.0 U 100 J 2.4 u 3.5 U 2:3 u 3.8 J 4.6 J 20 J 1.2 J 15 J 
Heplachlor epoxide ' • v 2.0 U • 2.4 u 2.4 u 1.7 J ' 2.3 U ; 6.1 J > 11 J 20 J : .' ,• 2.2 U 29 J 
EndosullanI 2.0 U 2.4 u 2.4 u 3.5 U 213 U 2.1 U 2.1 U 8:0 J 2.2 U 3.5 U 
lOieldrln r.' 3.9 U •'fllSWis J 4.7 u ^36 J "-4:5 U .12 J 17 J • 40 J 4.2 U 58 J 
4.4"-DDE 3.9 U 4.7 u 4.7 u 6.5 J . 45 U 4.0 U 4.1 U 69 J 4.2 U 130 J 
lEndrin - • 3.0 U 23 J 4.7 u iiSv 5.2 J :fcv 4:5 U .•%v,y:23 J ^ 12 ,J 50 J 3:5 J 110 J 
^Endosullanll 3.9 u 6.8 J 4.7 u 4.0 J 4.5 u 4.0 U 4.1 U 8.1 R 4.2 U 6.9 U 
4,4'-DDo ; - • • : 3.9 u •:^-H''"'-.I9 J 4.7 u U " ® ^ .:'4.5 U yy?^K:rid J "•^y'-v 14 J 17 J . 1.6 J • , 13 J 
Endosullan sullale i9 u 4.7 u 4.7 u 69 U 4.5 U 13 J 16 J 8.1 R 4.2 U 66 J 
4.4'-DDT 3.9 J 4.7 u U ffiffi: -^4:5 U -•wr:34- J -"i-T - 47 J . - ' 42 J • 4.2 U 6.9 U 
Melhoxychlor 20 u 24 u 24 u 35 u 23, U 21 U 21 U 41 R 22 U 35 U 
Enddn'kelone • ••" ' ' 3:9 u •.:«pS;Vo,8. J : . 4.7 u - •;^fl;^®i4o :d'-- 4.5 u=y ;:S5;?;S:B:2 J 9.6 J -;:yyji'^;:4e J jiyy-H. 4 2 U ' •• 150 J 
Enddn aldehyde 
alpha-ChloFdarje 

3.9 u 4.7 u 4.7 u 86 J 45 u 22 J 32 J 8.1 R 1.8 J 521 J Enddn aldehyde 
alpha-ChloFdarje . • 2.0 U ( J 2.4 u "•#?'®'.40 J . ;2.3 u Wii?iy-6.0 J 9.7 J 4.2 R • te;- 2.2 u '150 J 
garnma-Chlordane 2.0 u 41 J 2.4 u 1.6 J 2.3 u 6.2 J 9:9 J 28 J 2.2 U 520 
Tgxaphena :ht-?2oo u ;• ;;tft^?;;240 u 240 u •:'^v®a5b. izao U 210 u 410 R • 220 u : •' 350 u 
AroclorMOie 39 

80 
u 46 u 46 u 69 u • 45 u 40 u 41 u 80 R 42' u 69 u 

Aroclor-1221 ^ rr ' S; 
39 
80 u : :V.V^®?84 0 . • 94 u ':r'ySv:i40: u gi U V 82. u ^ 83 u >iV- 160 R y- 88 u . 140 u 

Aroclor-1232 
Aroclor-1242 Si •#" 

39 
' 39 

u 46 u . ; 46 u 69 ,u 45 u 40 u 41 U 80 R 42 u 69 u Aroclor-1232 
Aroclor-1242 Si •#" 

39 
' 39 u> 

46 
u •• 46 u u u ^j«MyWy4o u y 41 u 80 R ' 42 iJ , 69 u 

Aroclor-124a 39 u 46 u 46 
: 46 

u 69 u 45 u 40 u 41 u 80 R 42 u 69 u 
Arodor-1254 r .«t"l!;:39- u; u 

46 
: 46 u u u y mmm u . • 41 u s^^.-'iso R 42 u yy 69 u 

Aroclar-1260 39 u 46 u 46 u 69 u 45 u 40 u 41 U 80 R 42 u 69 u 



CLARK OIL & REFINING COMPANY 
HARTFOHD. ILLINOIS 

TABLE 3 

Analytical Resulls (Oualilled Data) 

Case »: 28678 
Site; 
Lab.: 
Reviewer: 
Dale: 

SDGrEEOIK 
CLARK OIL 
LIBRTY 

Page 3 

Sample Number: EE01Z EE020 EE021 EE022 EEG25 EE0Z6 EE027 EE028 EE029 EE02A 
Sampling Locallon: X121 X122 X123 XI24 X125 X126 X127 X128 X129 X130 
Malrix: : Soil Soil Soil Soil S6II Soil Soli Sell Soli Soli 
Unlls; ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ugflfg ug/Kg ug/Kg ug/Kg 
Dale Sampled: 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/9/00 11/9/00 11/9/00 11/9/00 11/9/00 11/9/00 
Time Sampled: 15:50 16:50 16:55 17:10 10.00 10:25 12:00 12.15 15:45 16:00 
%Molslure; 27 25 6 18 22 21 24 39 . 26 26 
pH; 7.0 7.7 7.5 7.9 6.5 7.2 7.7 8.0 . 8.5 8.5 
Ollullon Factor: 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 VO 

Pesllclde/PCB Compound Result Flap Result Flag Result Flaa Result Flap Resull Flap Resull Resull Flap Resull Flap Resull Flap Resull Flap 

alpha-BHC 2.3 U • ' " 'rZ.i J 1.8 U 2.0 U 2.2 U 2.2 U 2.2 U 2.8 UJ 2.3 U ft 23 U 
beta-BHC 2.3 U 2.3 U 1.8 U 1.6 J 2.2 U 2.2 U 2.2 U 2.8 UJ 0.93 J 2.3 U 
della-BHC V 2.3 U r; 2.0 J 1.8 U 2.0 U 2:2 U 2.2 ii 2.2 U 28 UJ • 2.3 U -• 23 U 
gamma-BHC (Lindane) 2.3 U 4.0 J 1.8 U 2.0 U 2.2 U 2.2 u 2.2 U 2.8 UJ 2.3 U 23 U 
Heptachlor ' 2.3 U •••--Y2.3 U 1.8 U 2.0 U 2.2 U 2.2 u 2.2 U 2.8 UJ 2.3 u 2.3 U 
Aldrin 2.3 U 1.0 J 1.8 U 2.0 U 2.2 U 2.2 u 2.2 U 2.8 UJ 2.3 U 2.3 U 
Heptachlor epoxide :-2.3 U 4::-'? >2:3 U 1:8 U 2.0 U 2.2 U 2.2 u 2.2 U: 2.8 UJ • ••• 2.3 U : : 2.3 U 
Endosultan 1 2:3 U 2.3 U 1.8 U 0.52 J 2.2 U 2.2 u 2.2 U 2.8 UJ 2.3 U 2.3 U 
Dieldrin Y 4.5 U J 3.5 U 19 J 4.2 U 4.2 u 4.3 U • ' 6.4 UJ 45 U 4 5 U 
4,4--DDE 4.5 U 4.4 U 3.5 U 3.9 U 4.2 U 4.2 u 4.3 U 5.4 UJ 4.5 U 4.5 U 
Endrin :T rK V :. 4.5 U J 3.5 U • 3.9 U ;-- :f •. 4.2 U •ft: • •••• 4.2 u ; • ; . 4.3 U 5.4 UJ .ftft 4.5 u ".ftft-ft" 4.5 U 
Erxlosutlan II 4.5 U 4.4 U 3.5 U 3.9 U 4.2 U 4.2 u 4.3 u 5.4 UJ 4.5 u 4.5 U 
4,4'-DDD . r V: 4.5 U:' J :• . 3:5 U" •^"C^3.9 U Y': 4.2 ii V'- -4.2 u •ft':.4.3 u' ; 5.4 UJ • 4.5 u ftftft:' 45 U 
Endosultan sullale 4.5 U 4.4 U 3.5 U 25 J 4.2 u 4.2 u 4.3 u 5.4 UJ 4.5 U 4.5 U 
4.4'-DDT : • - ^^^•"-Si^i^.^ '- •:VW-H.4.5 Uii J • :i-^-':3i.5 U : "i':^»L;3.9 U 4:2 u • -4.2 u 4:3 u ' ! 5.4 UJ 'ft--- 4.5 U 4 5 U 
Melhoxychlor 23 U 15 J 18 U 51 J 22 u 22 u 22 u 28 UJ 23 u 23 U 
lEndiin ketone • ''W?K^'4.5 U ' 3.5 u ; J :«^>^vf^i4.2- u u •ft'-w-lft:4;3. U i ,1 • :'''5.4 UJH jft": "4.5 u; •' '. 'ft 4.5 U 
Endrin aldehyde . . 4.5 U. 1.7 J 3.5 U 10 J 4.2 u 4.2 u 4.3 u 5.4 UJ 1.7 J 4.5 U 
alpha-Chlordaiie' -K 'IviYrij-'vv'Y 2.3 U!: J • • 1.8 U • 2.0 U 2.2 u ; .2.2 u 2.2 u ' 2.8 UJ 2.3 u --'ftiift:'.- 2.3 U 
gamma-Chlordane ^ 2.3 U 1.5 J 1.8 U 2.0 U 2.2 u 2.2 u 2.2 u 2.8 UJ 2.3 u 2.3 U 
Toxaphene ^ Y : ' •>^>5Y^Y230 U-' ^•:MV23() U ' . TBO U 200 u ; . ' 220 U: • ftf?'' '- 220 u ' . 220 u ;• 280 UJ "• :ft 230 u ftftft--.:ft 230 U 
Aroclor-1016 45 U 44 u 35 U 39 u 42 u 42 u 43 u 54 UJ 45 u 45 U 
Aroclor-1221 u; u W)-:::71 U "-^':;•^:79 u Yiv' 86 U': ft:?;-; ft-:'85 u •; ' 'ft;: 88 u : 110 uJ • .ft 91 u .. 01 u 
Aroclor-1232 45 u 44 u 35 U 39 u 42 u 42 u 43 u 54 UJ 45 u 45 u 
Aroclor-1242 l-'V: ••-•Aw®i:-45" ^(tl®p44 u :''"Y':Y;V^^35 U: u Si!'tY.S42- uV 42' u 43 uft •:n.ft"-'"54 UJ - 45 u • : 45 u 
Aroclor-1248 45 u 44 u 35 u 39 u 42 u 42 u 43 u 54 UJ 45 u 45 u 
Aroclor-1254:V';^:vYlSV^/H®fWS UfY u .-Yv. :.::::35. U': J 42: u u '•' .43 U : -•^ft'" 54 UJ •-- -' -45 U : 45 u 
Aroclor-1260 45 u 44 u 35 u 39 u 42 u 42 u 43 u 54 UJ 45 u 45 u 



CLARK OIL & REFINING COMPANY 
HAflTFORO, ILUNOtS 

TABLE 4 

Analytical Resulls (Qualiliad Oala) 

ase »: 28678 
ile; 
lb. : 
eviewer; 
ala: 

SDG ; MEE018 
CLARK OIL 
LIBRTY 
J. GANZ 
DECEMBER 12.2000 

Page 2 

iample Number: MEE01M MEE01N MEE01P, MEE01Q MEE01R MEE01S MEEOIT MEE01W MEE01X MEEOIY 
SamplinglLocalion: XVII X112 X113 X114 X115 X116 XI,17 X118 X119 XI20 
/talrix: Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 
Jnils : mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 1 
)ale Sampled: 11®00 ll/ZrtJO 11/2/00 . j 1;1/2AK) 11/2/00 11/2/00 11/2/00 11/2/00 11/2AW 11/2/00 1 
Ime Sampled; 09:38 10.05 ' 11:05 12:00 12:15 13:25 13:25 14:20 14:35 15:40 
{.Snltds: 81.3 62.4 74.2 80.2 73.9 79.4 78.4 78.5 75.1 76:3 
lilullon Faclor; 10 1.0 1.0 1.0 1.0 1:0 • : 1.0 1.0 , 1.0 1.0 

ANALYTE Result Flao Result Hag Result Flag Result Flag Result Flap Result Flaa Result Flag Result Result Rao Result Flag 

ALUMINUM 6840 952 11800 193 15100 9460 24600 448 11000 8240 
ANTIMONY 0.53 UJ 26.5 J 0.71 J 0.57 UJ 0.65 J 0.64 J 1.2 J 0.83 J 0:57 UJ 1.0 J i 
IRSENIC 6.9 J 2.4 J 3.7 J 1.0 J 5.2 J 5.4 J 14:2 J 2.0 J 6.1 J 9.1 J 
lARIUM 164 34.4 842 66.0 247: 238 197 14.6 317 155 
JEHYLLIUM 0.43 0.10 J 0.77 0.049 U 1.0 0.64 0.78 0.049 li 0.63 0.46 
;ADUIUM 0070 U 268 o;i7 J 0.074 U 0:080 U 0.10 J 0.076 U 0.074 U 0.074 U 0.079 U 
JALCIUM 2950 J 11100 J 4120 J . 3150 J 5580 J 23300 J Y: 17600 J 7600 J 3680 J 15900 J 
;HROMIUM 11.3 J 196 J 14.1 J 5.0 J 16.6 J 126 J 127 J 24.2 J 16.7: J 76.6 J i 
;OBALT ii. 6.1 2.8 37.0 0.96 9.0 9.1 8.9 1.8 6.5 32.0 1 
:oPPER 14.7 333 21.8 12.4 26:0 28.1 39.9 18.1 19.8 57.5 1 
ION •••• M "'^^'lasoo 4670 13900 1430 20300 .16000 16800 26500 17800 19800 • 
EAD 9.0 J 172 J 17.6 J 22.2 J 12.6 J 39.3 J 88 8 J 7.7 J 13.4 |J 84.1 J 
IAGNESIUM - > • V 2820 2410 3420 868 . 1.' 3830 3900 Yv 6100 875 : ' 3720 3160 
lANGANESE 229 J 74.3 J 3900 J 22.7 J 599 J 583 J 544 J 113 J 436 J 316 J 
lEHCURY •®':^'6.098' J 0.37 •Jvv :YYY0:073. J 0.081 ;J-Y 0.069: J 0.11 J .•Y'Y-'0.13 J 0.092 J / r" 0.11 J 0.21 J 
IICKEL 18.8 J 70.2 J. 29.9 J 3.1 J 21.9 J 24.7 J 28.4 J 24.9 J 2018 J 65.4 J 
OTASSIUM • •• 7'84 •iY 120 . : • 993 42.2 : Y- 1290 • 1160 1490 •Y' • 05:5 , , "• 1250 874 
ELENIUM .1.0 UJ 3.0 J 1.1 UJ 1.1 UJ 1.2 UJ 2.6 J 1.5 J 9.6 J .1.1 UJ 1.7 J 
ILVER ..r::iMSiO03 u ' 1.0 U 0.18 .YY 0.11 U 0.099 u ' Y 0.10 u 0.15 6.099 U 0.10 u 
ODIUM 262 J 298 j 1040 J 224 J 260 J 268 J 349 J 246 J 328 J 494 J 
HALUUM j- . ;.'::VY3.V JY.: • 7.b' J 1.4 lij; : 9.9 J 7.7 J ' 7.1 J . 14.9 J " 10.3 J ' 116 J 
ANADIUM 19.2 403 23.4 5.3 29.6 63:6 7o;i 334 27.5 53.5 
INC a;. 2480 J'; "Y'Y; 44.5 J .39:1 • ^?'^?YSS;b J 139 J •::^Y-.217 J- 33.8 J / 62.2 J 95.9 J 
YANIDE 0:055 u 0.64 0.082 J 0.49 6;O76 J 0.39 J 0.41 J 2.8 0.059 u 3.5 



CLARK OIL & REFINING COMPANY 
HARTFORD. ILLINOIS 

TABLE 4 

Analylical Resulls (Qualified Oala) 

Case «: 28678 
Slle: 
Lab.: 
Reviewer: 
Dale ; 

SOG: MEE01B 
CLARK OIL 
LIBHTY 
J.GANZ 
DECEMBER 12. 2000 

Page 2 

Sample Number; MEE01M MEE01N MEE01P MEE01Q MEE01R MEE01S MEE01T MEEOIW MEE01X MEE01Y 
Sampling Locallon: XI11 X112 X113 XI14 X115 X116 X117 X118 X119 X120 
Malrlx: Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 
Units : mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 

1 Dale Sampled: 11/2/00 11/2/00 11/2/00 11/2/00 . 11/2/00 11/2/O0 11/2/00 11/2/00 11/2/00 11/2/00 
Time Sampled; . 09:35 10:05 11:05 12.00 12:15 13:25 13:25 14:20 14:35 15:40 
%Solids : 81.3 62.4 74.2 60.2 73.9 79.4 78.4 78.5 75.1 76.3 
Dilution Factor: 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

ANALYTE Result Flaa Result Flaa Result Rao Result Flaa Result Flag Result Flag Result Flaa Result Flag Result Flag Result Flaoj 

ALUMINUM 6840 952 11800 193 15100 0460 24600 448 11000 8240 
ANTIMONY 0.53 UJ 26.5 J 0.71 J 0.57 UJ 0.65 J 064 J 1.2 J 0.83 J 0.57 UJ 1.0 J 
ARSENIC 5.S J 2.4 J 3.7 J 1.0 j 5.2 J 5.4 J 14.2 J 2.0 J 6.1 J 91 J 
BARIUM 164 34.4 842 66.0 247 238 197 14.6 317 155 
BEHYLUUM 0.43 '•••' 0.10 J 0.77 0.049 u 1.0 0.64 0.76 0.049 U '0.63 0.46 
CADMIUM 0.070 U 26.8 0.17 J 0.074 u 0.080 U 0.10 J 0.076 U 0.074 U 0.074 U 0.079 
CALCIUM 2950 J ; illOO J 4120 J 3150 J 5580 J 23300 J 17600 J . 7600 J 3680 J 15900 J 
CHROMIUM ii.is J 196 J 14.1 J 5.0 J 16.6 J 126 J 127 J 24.2 J 16.7 J 76.6 J 
COBALT > L 6:1 .' ' CO ct

i 

37.0 : 0.96 9.0 9.1 e.g 1.8 6 5 32.0 
COPPER 14.7 333 21.8 12.4 28.0 28.1 39.9 18.1 19:8 57.5 
IRON -v ' • . 13500 :[ i 4670 13900 1430 20300 • .• 16000 16800 265O0 17800 : 19800 
LEAD 9.0 J 172 J 17.6 J 22.2 J 12.6 J 39.3 J 88.8 J 7.7 J 13.4 J 84.1 J 
MAGNESIUM ' : ^ ^ V ^ . 2920 L :'.^r;'2410 3420 868 3830. 3900 6100 ; ' 875 V- 3720 3160 
MANGANESE 229 J 74.3 J 3900 J 22.7 J 599 J 583 J 544 J 113 J 438 J 316 J 
MERCURY ;.c; v-\ -f. •- . .0.098 J'.: '.V:R"^V6:37 J 0.073 J ;0.081 J" 0.069 J- /•; 0.11 J 0.13 J , •^:0.092 J ./ 0.11 J 0.21 J 1 
NICKEL 18:8 J 702 J 29.9 J 3.1 J 21.9 J • 24.7 J 26.4 J 24.9 J 208 J 65.4 J 1 
POTASSIUM 784 . r • v;H?fe^:.:i2b 993 • ^42.2 i'L*' 1290 ? 1180 1490 ^#'i^':95.5- .•.•'••• J:-' ••'1250 874 8 
SELENIUM 1.0 UJ 3:0 J 1.1 UJ 1.1 UJ 1.2 UJ 2.6 J 1.5 J 9.6 J 1.1 UJ 1.7 J 

. SILVER . • L i-VV 6.093 U: 0.11 U .:0.18 0.11 u •-#6.099 U 0.10 U 0.15 6.099 U ; 0.10 u 
SODIUM 262 J 298 J 1040 J 224 J 260 J 268 J 349 J 246 J 328 J 494 J 
THALLIUM i:e j.'i; 3.1 J 7.0 J • ' 1.4 UJ. •••.•••V.9.9- J: 7.7 J " 7.1 J 14.9 J 10.3 J 116 J 
VANADIUM 10;2 403 23:4 5.3 29.5 63.6 70.1 334 27.5 535 
ZINC ^ 44;2^ t':"iS|r!'2480.. 3 44.5 J ' 39.1 ^:'i^';v\55.0;. J 139 J 217 j ; • 33 6 J •: 62.2 J 95.9 J 
CYANIDE 0.055 u 0.64 0.082 J 0.49 0.076 J 0.39 J 0.41 J 2.8 0.059 U 3.5 



CLARK OIL A REFINING COMPANY 
HARTFORD. ILLINOIS 

TABLE 4 

^nalyllcal'Resulls (QualiliediDala) 

•s0 «; 28678 
le; 
lb.: 
jviewer; 
lie: 

ample Number: 
ampllngiLocalion: 
laliix: 
W19; 
lale Sampled; 
ime Sampled: 
•Solids: 
ilulion Factor: 

SDGrMEEOlB 
CLARK OIL 
LIBRTV 

GANZ 
DECEMBER 12, 2000 

Page 2 

MEE01M 
X111 
Soil 

mg/Kg 
11/2A)0 
09:35 
81.3 
1.0 

MEE01N 
X112 
Soil 

mglKg 
11/2AX) 
10:05 
62:4 
1.0 

MEE01P 
X113 
Soil 

mg/Kg 
11/2/00 
11:05 
74.2 
1.0 

MEE01Q 
X114 
Soil 

mg/Kg 
11/2/00 
12:00 
80.2 
1.0 

MEE01R 
X115 
Soil 

mg/Kg 
11/2/00 
12:15 
73.9 
1.0 

MEE01S 
XI16 
Soil 

mg/Kg 
11/2/00 
13:25 
79.4 
1.0 

MEE01T 
X117 
Soil 

mg/Kg 
1i1/2AX) 
13:25 
78:4 
1.0 

MEE01W 
X118 
Soli 

mg/Kg 
11/2/00 
14:20 
78.5 
1.0 

MEE01X 
X119 
Soil 

mg/Kg 
11/2/00 
14:35 
75.1 
1.0 

MEE01Y 
XI20 
Spil 

mg/Kg 
11/2/00 
15:40 
76.3 
1.0 

ANALYTE Resull 

LUMINUM : • 
MTIMONY 
RSENIC 
NRIUM 
ERYLLIUM 
ADMIUM 
ALCIUM 
HROMIUM 
DBALT" . . • 
DPPER 
ON ... 
•AD 
AGNESIUM ' ' ^ ' V 
ANGANESE 
ERCURY-^;#:. 
CKEL 

iLENIUM 
LVER 
)OIUM 
lALUUM -i 
iNADIUM 

'ANIDE 

6840 
0:53 

6.9 
164 

0.43 
0.070 
2950 
11.3 
6.1 

14.7 
13500 

9.0 
2920 

229 
0.098 

18:8 
784 
1-0 

;:<i.093 
262 
7.8 

19.2 
44.2 

0.055 

Raa Result 

UJ 
J 

J 
j' 
J 

UJ 
u 
J 
J' 

u 

952 
26:5 

•: 2.4 
34.4 

. 0.10 
26.8 

• • 11100 
166 
2.8 
333 

:ifjSU670 
172 

ij;®24io 
74.3 

.sW*b;37 
702 

^W^i20 
3.0 

:tS^iiiAl.O' 
298 

403 
^«S48(J: 

0.64 

Flag Resull 

11800 
0.71 
3.7 
842 

0.77 
0.17 
4120 
14.1 
37.0 
21.8 

13900 
17.6 

3420 
3900 

i 0.073 
29.9 

' I 993 
. 1.1 

??0.1i 
1040 

7.6 
23.4 

:44.5 
0.082 

•' v-

Flag Result 

; 193 
0.57 

1.0 
66.0 

" 6.049 
0:074 
3150 

5.0 
0.96 
12:4 

;:"^vi430: 
22.2 

^:M^.B6fl 
22.7 

':;:^:iw6b8l' 
3.1 

1.1 
«f;®?6,1B: 

224 

5.3 

0:49 

Flag Result 

UJ 
J 

U 
U 
J 
J 

J 
J 
J ! •/" 
UJ 

J 
UJ 

j 

15100 
0:65 
5.2 
247 
1.0 

0.080 
5580 
16.6 
9.0 

26.0 
20300 

12:6 
3830 
599 

0.069 
21.9 
1290 

1.2 
: 0:11 

260 
9b 

29.5 
55.0 

0.076 

Ftefl: Resull 

9460 
0:64 
5:4 
238 
0.64 
0.10 

'23300 
126 
9.1 

28.1 
16000 
39.3 

•J : . 3900 
583 

y}::Ai"0.11. 
24.7 

:;^!?.^A11B6. 
2.6 

/i^^iiioOgg 
268 

63.6 
.f:^;i^i39: 

0.39 

Flaa Resull Flag 

24600 
1.2 

14.2 
197 

0.76 
0.076 
17600 

127 
8:9 

39:9 
16800 

88.8 
; 6100 

544 
y 0.13 

26.4 
1490 

1.5 
0.10 
349 
7:1 

70.1 
217 

0:41 

Resull Flag 

J 
J?" 
J_ 

J u 
J 
Jy-:; 

J 

448 
0.83 

: 2.0 
lA'b 

0:049 
0:074 

• :T 7600 
24.2 

; .1.8 
18.1 

';;-yy2aSOO 
7.7 

•m:ra7s 
113 

#i;jji^6b92 
24.9 
Bs:s 

9:6 
tll^OilS 

246 

334 

2.8 

11000 
0.57 
6.1 

317 
0:63 

0.074 
3680 
16.7 
6:5 

19:8 
17800 

13.4 
3720 

436 
0.11 
20.8 
1250 

1.1 
O;099 

328 
10.3 
27:5 
62:2 

0.059 

UJ 
J 

8240 
1.0 
9.1 

155 
0.46 

0;079 
15900 

766 
.32.0 
57:5 

19800 
84.1 

/3I6O 
316 

65.4 
••:-<S:ye74 

1.7 
: ^ 0.10 

494 
: 11.6 

53:5 
95.9 
3.5 



CLARK OIL & REFINING COMPANY 
HMTrORO. tlllNOIS 

KEY SAMPLES 
TABLE 6 

Analytical Raaults (Qualtflad Data) 

Case i: 3ft678 
Site: 
Lab.: 
Reviewer: 
Date: 

SDQ . EE01B 
CLARK OIL 
LIBRTY 

Page I 

EE01B EE01C EEOtO EEOIE EEOIF EE01G EEOIH EE01J EE01K EEOIL 
xtot X102 X103 X104 X105 Xt06 X107 xloa X109 xno 
SOD Sou Son Soli Sou Son Sou SoD Son SoH 

ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 
fl/t/DO 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 11/02/2000 11/02/2000 
11:30 11:30 12:50 13:10 15:00 19:20 1600 16:45 08:15 09 25 

0 29 16 22 a 21 18 25 20 20 

vo 1.0 10 10 1.0 1.0 10 10 10 1.0 

Reiult Flaq Reiull Flag Result Flaq Result Flaq Result Flaq Result Flaq Result Flaq Result Flaq Result Flaq Result Flaq 

liiSiiiSiiiia: iU":':: : s::::14" uj:: :b::: iij: io ;uj: uj;; ;;:;;;;;;:i:ioo uj; i>;: .u;;; u:; 
19 u 14 ii it ii 11 u id ii iidb uJ iiod UJ 22 u 12 ii ii u 

i'vSSiiiiiiio; m 11 'm m ii'isHi'iiiooi uiii i:;iiiii;iiipd' iiiJi u;;; i;ii:;;.;ii;;il2 iiiiii •vj':;-
19 u 14 u 11 u 11 u 10 u 1100 UJ 160 J 22 u 12 u 11 u 

sis'isHiw: iUii: 14 •H' ::--;'.. iv ilii-iSiiiid: ?;;;i;ii;iiid6i iij:: i^iiiii^-Hlibdi iiii ;i;;:;;:;;!;:22; ii;-; ̂ ::i;;vii-;i.ii2 :u;;i ••M'-
19 u 14 UJ 11 li ir UJ 1 J 1100 UJ 1100 UJ 22 u 12 u 11 u 

i-SSiii!::.::!!. u i: •sri-SSiiili: iiSSi'iSSiii: ui:: •SSSiS'sSlO: •ui;: ;:i:t;ioo; li;;; :;-;;;;;:fioo .u;;; :;;;i;;;;;5i;:22; tf;: 12 u:;; •u:;;' 
19 u 14 u • ii u 

... 
u id ii iidd ii iidd u 22 u 12 u ii u 

mm^m] iili^i: • . . 3« iij.:; iiliSiPSiippi iS-iiiiiiiiiPdi :u;-;; tibd m iiiiiiiiiiiizpQi j.:;;; ij;;^ lUJ:: 
19 u 2 J 11 ii ii UJ 2 J Iidd u iiod u 22 ii 12 u 11 U 
a J 14 .ujfii liHsiiiSiiin: iuji Siiv-iSiidi iuii i'i-itii-i'ii'iiidoi i«:.ii iiiiliiii-iiidd iii;; ^i'iiiiii'i'iiif^ii ujii 6 J ;uj;; 

.19 :U 14 u 11 u 11 u 16 u 1100 U 140 J 22 u 16 11 u 
iSirSiiSi'iiB; iUs: s^S:SSS;i4; s-iSiSiiSiii: •Uii-- •m lisSSi-iSio; .•ui:i ;;;;:;;i;:;tioo ;u;;; ;22; U.-;;: ui; 

19 u 14 u 11 u 11 u 10 u 1100 u iioo u 22 u 12 u 11 u 
mu m mmm :iuS: ::>:-:.ss:.:;:io; Ui: :i ;-;.;ii6o: •u;';; ;;:;;;:';.;;tibo Ui:: :;;i::;:i:;22: li;;; 12 ib-i:.: 

. 19 u 14 u 11 X) 11 ii io u iido u lido u 22 u 12' ii if u 
iSsSTi; iiiiiii SSi;Sii:i:iiiA 9 mmm :uji •MmM. iiiii:- mmm. iuiiii ii:;:iH;:MPo iM;:ii m t2 uiii 11 

19 u 14 u 11 u 11 u 10 u 1100 u 1100 u 22 u 12' u 1 J 
itiiii siMssviiii iiiiiii: .itSltii ̂ iisi ;sWs;::i6; ii);;; •ssSiiiiiidoi iUiii ii'iiii-i-iilibd •ui;; 12 iiiiii 

A J 14 u 11 li 11 u 10 u 1100 u 1100 u 22 li 12 u 1 J 
19 u :®:siiPii4- IAJ::-: ilSiSSSSfl- 'iii;;:- •;:S:-i:--:i?idd: ;u;;; m 
19 u '14 u 11 ii 2 J id ii .200 J 1400 J 6 J 12 ii 2 J 

iSSssiill?: 14 u'ii :i^S;iSS::iti; :u:i: iuiii: 1100 iu.;:; ;iibd' iM^^i -wmmm iiX 
19 u 14 u 11 ii li u 10 u lioo ii iidd ii 22 ii 12 u 11 u 
4 J siMsiiiu- m :ui.i;:; 4 J iuii; 9100 2800 J 180 •lii^i 3 J 

19 u 14 u ii li 11 u 10 u 1100 u 1100 u 22 u 12 u 11 u 
m\ SSSi-SSSii:- •U'iS ;u;':; itoo; ;u;v :m iu;;'; iii:;;-

19 u 14 u 11 u 11 u 10 u 1IW u 1100 u 22 u 12 u 11 u 
12 J 11 :ui:S; iiiij:': m ;;S;i;;i;S;;iit>d: ;.u;:; :iido. :o mm:^- ;ii;;;: 
19 u A j 2 j 3 J 9 J iido u aid J 22 u 2 j 3 j 

;M:iS Mi^i Wmm^ rMPM: msM: iiiii; iVAiS ii;;;:ii;iMQd iuiii ^Mi;i: iiiiii 11 V:Vy 
19 u V4 u 11 li 11 ii io i) 1100 u iioo u 22 u 12 u ii u 

iUS 1 J iOiSi 2 J 2 J i;;:;:;;;S;;i;ioo; ;us; •u-;; ;;;;:S^;;22; ;U>;: 2 J ;';;;;i:!; ;u;;':: 
19; u 14 UJ " 11 u 11 UJ 10 UJ lioo u IIOOi u 22 u 12 u 11 u 

SSSiSsiiis- it^S: SSS;S:S:ii4' .Uiil iUHi- •aisssiSiio; m. ;:SS-;ivi:ioo: m ^i>:-;-;; .ij;;:; mmm iU:": 
19: • U • 141 u i'l" u 11 u id V iidd u iidd a 22 ii 12 li 11 ii 

^isssii=Si?: :Lr:S: ^;i.Si?SS:.;.i4 m\ ^ ii itiii^^ •:ijs: 10 •: = :;-;-'|lOO. ;y;.ii iu^ii ^i-i:i?;;N^;^;;Wi im •u;;; mmm ;u;;;: 
19 u 14 u ii u It u 5 j 14QQ 9300 J 22 u 12 ii ii u 

mmim 42 iiiis ti 10 160. J 35000 J 220 M li;;.; 5 J 
19 u 14 :U 11 u . 11 u 10 u 1100 u 160 J 22 u 12 u 11 u 

iSSSSi'SiQ; SiSsSS:-:i4' I)-:;-; •S:Si;:-SSsi:i.i lu;-- mmmo ;u;; ::;S;;;;;:;;;;i:io(); ;u;;: 1100-; iii.;!-; 12 ;u;;:; 
19 u 14 u 11 u 11 u 10 420 J 400 J 13 J 12 u 11 u 
19 i^ii: mmu USi iiiiS m\ ittiiii i;i:i;i-;';:i;;:ii? M 
19 u 14 li ii ii 11 i/ id li iidd u lied li 22 u 12 u ii :U 

wmm^ mMMiA m Wlmn\ m rnmmx Wmm iiii/i i-Siiiiiiddi ill's; ;:i;ii;iHiiddi M :i:"??!;;^;^i22i iiiiili SMiM m It m 
19 u 14 u 111 u ii ii 10 u 1100 u iioo u 22 li 12 u 11 U 

mmm*- :ui:; iSSSsSSiii; iii::;:; ;uv;- S:;;:;S;i;ido; :;;;;?;^;';;;:i;;;;22; im mmri ;0;;;; 
19 u 14 u .11' li . 11 u 10 u 1100 u iiod U 22 u 12' iU 11 u 

Sample Number: 
Sampling Location: 
Matrix: 
Unlls; 
Dale Sampled: 
Time Sampled: 
%Mol9ture : 
PM 
DUutton Factor: 

Volatile Compound 

pkhlorbdiniidrbmetNane;: 
Chloromeihana 
yinyiChtpiW# 
Bromomethane 
ChlPrb«inan« 
Trichlorofluoromelhane 
l^liOlchlwbethene;: i i i i .i 
lVt',2-frl^iQto^ iiliZ^mubroelh^ 
Aceimiii i ; H • H i !•:: si ; 
CaiWotsullida 
Mi^yi Aceutit i;!: i i 
Methylene ChlorUa 
;trartfci;2iDlchlbibeihk(fM: S::': S-:..' 
Methyl tert-Bulyl Ether 
l;:i:Dfchlrtitlftart<l?.S?lS 

Chloroform 

Cyclohexane 
;Caf ̂  
Beniene 
l^^pichlwoirthanei:::^^ 
Tilchloioelhene 

1.2-0ichloropropane 
:BrdmMlchloMm.ethami^ 
civ 1,3-blcMoropropene 

Toluene 

i. t.2-trlchloroethane 
TetWchldrbelbehe:::; 
2-Hexanone 
Otemiwchldrai^ i;"::; i}:!: 
i,2'bibromoeihane 

Ethylbenzene 

Styrene 
BrbniWoiriii 
tiopiapylbeniene 
M.2.3^T«hidi!qixi<ilhi« 
1.3-blctiiorobenzene 

l.2-Dlchk)robeniene 
: I.2;bibfqrii6i:3;aiHiif6iit6i^ 
i,2,4'Trlchlorobenzene 



CLARK OIL & REFINING COMPANY 
HARTFORO. llllNO|S 

KEY SAMPLES 
TABLE a 

Analytical Raaults (Qualtfled DaU) 

CM » 28676 
SRe: 
Lab.: 
Rsvievwr: 
Dale: 

SDG ::EEOIK 
CLARK OIL 
LIBRTY 

Pagt? 

Sampla Number: 
Sampling Locatton: 
Malib: 
UnRs : 
Dale Sampled: 
Time Sampled: 
%Moistura: 
pH: 
bauUon Factor 

EEOIM 
X111 
Son 

ugWg 
11/02/2000 

0935 
16 

i.Q 

EE01N 
X112 
SoB 

ug«9 
11/02/2000 

10:09 
29 

10 

. EE01P 
X113 
SoB . 

ugfKg 
11/02/2000 

11:05 
29 : . 

1.0 

EE01Q 
X114 
Soil 

uglKg 
11/02/2000 

12:00 
4 

1:0 

EEOm 
X115 
Sou 

ugWg 
11/D2/20OO 

12 15 
2i5 

1.0 

EE01S 
X116 
SoH 

ug/Kg 
11/02/2000 

13:25 
18 

10 

EE01T 
X117 
Sol) 

ug/Kg 
11/02/2000 

13:25 
IB 

1.0 

EE01W 
X11B 
Sofl 

lig/Kg 
11/02/2000 

14:20 
16 

1.0 

EE01X 
X119 
Soil 

ugWg 
11/02/2000 

14:35 
22 

1.0 

EE01Y 
X120 
Sell 

ug/Kg 
11/02/2000 

15:40 
4 

1.0 

Volalile Compound Reault Flag Result flag Result Rao Result Flag Result Flag Result Flag Result Flag Result Wtjull I Flag RMUB Ftaa 

p|ch|aibdMuara|mUiina 
Chloromeihane 
^yl »i«ldi>;: i; n 
Bromomethane 
GHtdtMrnahaiii 
Trichioronuoromethane 

• 
I. i .2-mhi«o-i.7.}-timiioii>etham 

I'teilOTB;:;;::;::;;::::;; 
CartwniOlsuinda 
MethyiiAceiatit i; ̂ [ji=i !1 j = 
Methylene Chloride 
lrtnjk1i2r01cttteWetherrt^:^ 
Methyl tert-Butyl Ether 
!V143idhldibethM^ I: H 
cls-i.2-i:iichtoroelhen6 
2-Bu'lanonb 
Chlofo 

Cydbhexane 
tortd. • 

Beniene 
t>pichlMMll«n." 
Trichloroelhene 
Mauiyicytidha iana:: i i; I 
1.2-Ctehlofopropana 
iBrbmbdfchlbrdirhebij^ 
cIs- 1.3-Dlchloroproperie 

fduehe 

t, t ,7-t[1chlo(MUiana 
TairatHliraalbeha'! ("xt •! i'i'i! 'i i.i;!! 
2-Haxanona 

. f. 2-bibromoethane 
Chlorabintan. 
Ethylbenzene 

^fene 
Brbniiifoim 
Isopropylbenzene 
t.:i;2.4:t^di|btoeitttM 
1.3-blchiorobenzene 
M-btchiiw^Mn 
1^2-Dlchlorobcnzena 

t.2.4-ti1chlorobeniene 

12 

12 
MSMi 

12 \mmm 
12 
43 
12 

17 

12 
12 mm\m 
12 

Sii-ilijSxii: 

m-
12 m\ 
12 
1 

12 
•m-

12 

mmm 
12 

12 
Wmmvi 

a 
12 
12 mmm 
12 

12 

12 

12 

u. 
u 
uiiii 
u 
\t: 
U 
W 
u m 
u 
w; 
m 
u 

u m 
u 
tfi: 
ij 
tf: 
U m. 
u 
J 
u m. 
u m 
J 
lim 
0 m 
u m u 
m 
u 

ti 

u 

U 

u 
It 
u 

;:v 

70 i 
:x^::;:!iiiii70i 

TOi 

7o; 

70 mum 
70 
70 
70 
to 
70 
in 
70 
70 
70 

200 

70 

70 
710 
70 

70 mmm 
16 mmm 
70 

70 
- 70 

70 

loobi 
20 

39 
70 
70 

iijimm 
70 

70 

m 
u 
ui:; 
u 
jj;;: 
;u 
iJx; 
ii 
vJr 
u m 
u 
y-i: 
u 
ii::: 
u 
ii:-:: 
u 
ii:!; 

ti:}: 
ii 
tii: 
i) 

u 
u:: 
u m 
J 
ii::-
u 
xi:: 
UJ 
VA 
u m 
;j 

m 
\j 
M: 
iU' 
«:! 
lu 
HA 
M 

14 
H 
14 

:i4: 
14 

14 
i23; 
14. 
:i4; 
22! 
:i4: 
14i 
:i4: 
14 
M 
14 

14 

14 

14 mmm 
14 

14 
'• 14 

14 
14! 
14 

'AWAAA^U' 
i'4 

. 14 

14 
14 
14 
14 
14 

?::::n!;}:;!;i4 
14 

mmAm 
14 

u::: 
u 
U-::-
u •m 
u 
u:::; 
ii 

ii 
UJ: 

It:: 
U' 

li m 
u 
it:! 
u 
:u:x. 
ii m 
u 
lit!! 
u m 
u m 
J 
lit 
li 

u 
•m 
u 

ii>!:: 
u 

ib!!; 
ii 

u 
m-
u 
lii!!: 
li 

u 

i::::6Boo. 
eodb' 

;::.::x:v::.:fl6do 
eboo 

.6000 
i::.f'::!:eooo 

BDOO 
;!!!!i!^8PP0: 

8000 
!!!!!!! Iwdb; 

8ooo: 
6000 

i:':x::600d^ 
8000 
ieopo; 
6000 

!!!!!} !!::6bbb 
58000 

•:::::.:6000 
7100 

^!!:!:ebbp:. 
8000 

130000 
BOOOi 

!:-:i:::aDDb: 
6000 

• .6000 
iabb, 

•:!K:=!!;!eppa; 
6000 

AAr.AeOOff 
. 6000 

:::5:$::xx':6ooa 
abdo 

!p!!!::ippa 
10000 
34000 
6000 

2900 

6000 
:«)(»' 
6000 

6000 

lit:: 
u 
ii!!! 
IU 
•ii!!: 
UJ 
u::: a 
uJ:: 
u 
ii!!: 
u 
ti::: 
u 
u;:-: 
0 
W:! 
u 
it::.: 

m 
J 

u 

u 

u 
!i^!:; 
J m 
y 
m. 
uj m 
III 
:u!!; 

u 
y 
J m 
u m 
u 

u 

13 
:!f!!:.::i3! 

13 

13 

13 
!i!!!!i34^ 

13 
!:!!:::ii3: 

- 14| 
::::':x:i3': 

131 
Mm\ 

13 
!!x:ixi6; 

43 
:iii::::i}i3: 

1 
3 

!!!!!!!!13 
13 

mA^i: 
13 
13 
13 
ill 

2 
13 

mmm^3 
13 

AAAAAm 
13 

13 
2 

13 

MAMM 
13 

•iixxiiHxia 
13: 

WAAAM 
13^ 

14: 
14 

:t4^ 
14 
w: 
14 
14 
14 

14 
M: 
14 
14; 
14 
14: 
14 
::B: 
14 
ii 
14 

;::i4:' 
ii 

:::ii 
14 Am 
14 

Am 
14 

!!:«! 
2 

!!!!!!!!!:!!!M: 
14 

14 

14 
!!:!!!!!!!!!;i4: 

14 
:!!;!!!!!i!!!M; 

14 
::i4: 
14 

AWAAAAil 
14 

;::::x?:::.x;:::::ii 
. 14 

14 

rix:.:: 

:::::: 

14: 
14 
14 
14) 
14. 
14! 
:u 
"ii 

14 
14 
14 

:::::i::::xT4: 
14 

14 
:;::::!:::!:I4: 

14 mmm: 
14 

14 

14 
mm:m 

14 
Ammm.. 

14 
AAAAAmi 

ii 
:!:!:!:!!!!:14 

14. 
1 

14 Ammm 
14! 

:-:-xx:.:x.:-14-
14 
14 
14 

14 
':?::-x:x<::i4 

14 
:::!!!!::!x:!i4 

14 
iAAmAm 

14 

::x.:; 
20 

20 
.!»! 
20l 
m 
20' 
iM: 
n 
:2b: 
20 
20: 
20 
:2d: 

20 
20 

•Am-imi 
20 

x:.::::x};::i:2o: 
20 

!!!!!:!!:!?!;»: 
20 

AAAAAAM 
20 

20 mmAm. 
20 

'!!!!!:!!:;!!!»: 
20 

3 
20 wmm\ 
20 

}!!!!!!!!!:•:»; 
20 

20 

20 
!»! 
20 

20 
AAAmm 

20 

;>x:.;xxv; 

It!:: 
u 
it:.:: 
u 
It!!: 
u 
it:}: ...... 

•yiV: 
ti 

iiti:! 
li 

u . 
m-
u 
:lt!i; 
u 

:u!:!-! 
u 

ii : 
iit:!!; 
u 
!«•!!: 
li 
ill::::': 
u 

u 

ii 
ij 
lUJ 

iu 
lit!!! 
u 

!it!!: 
u m-
u -.m 
u 

!w:!! 
u 

u 

::xx::x:r:~: 

!!:!!:!!!;:: 

xi-fiixiifii: 
64 

!!:!!!:!!!(ii 
64 

!!!!!! !:!!i5i 
64 
64 
64 

^Aimw 
641 

;:!!!!!:::!!6i 
64' 

fxi:64-
64 

Xi;: 61 
64 

^!!!?!;!^S!33!. 
64 

ii:;::::!!:x::e4: 
64 

MMm. 
64 
64 
64 
6i 
64 

64 
AAAAAA^^^ 

64 

-64 
64 
64 

OA' 
64: 
64' 

fi 6* 
64 

AAmABi 
64 

xiv;XxXx:bV :.Xfxx:x:;:64. 
64 

:!!!!!!!:!!:!(i4! 
64 mmm 
64 

ti::: 
ii m 
u 
ti!;! 
u ! 
•ti::: 
ii 
•j:::: 
ii 
tit! >u 
VA 
u 
iiix 
ii 
i!!!! 
u 
tix! 
u 
ii::: 
.u 
y!!: 
u 
ti!!! 
u 
"t;::: 
u 
tj;:x 
li 
tiii! 
u 
w:-:-: 
UJ 

ii 
•ti::: 
ii 
ti!!! 
y 

ii::-: 
u 
ii!!! 
u 
ti!:: 
u 
t/ix 
U 

0 
9l 

S!!S:9 

:::;x;: x; 
9 

^^ii!:!!!:}t3Q: 
9 

•:!!!:!!!!!:!!S!9: 
9 

HiAAiAAAO: 
9 

9 
•!!:!!i:!!!!!!!22! 

9 
9 
9 

9 
S!!!!!!!9: 

9 
1: 
9 

•::;:X:!!::X:::::.9 
9, mrnm 
2 

!!!!!!!!!.!!;!!!B 

9 

4 
9 

:::!X:;:::X::::::B 
9 

9' 
;n!^:!!;!;!::9: 

9! 

:u;:: 
u 

lu 
itx 
.u 
u;:: 
ii 
lit!!! 
u 
!UJ!! 
u 
u::: 
li 
u::: 
ij 
.... 
:it.!: 
u 
.... 
:u!:! 
u 
J 
u 
:u-'i: 
u m 
J 

\y 
lUA 
UJ 
:u: 
u 
!U::!! 
u 
J 
u 
;iji:: 
u 
:u::: 
u 
it!! 
u 
y 
u 

HlghUghted entries »e at least three times background, soma will t» ten limes background R background level b estimated. 



CLARK OIL & REFINING COMPANY 
MRTFORO. IllMOIS 

KEY SAMPLES 
TABLE S 

Analytical Reaulb (Quaimed Data) Page 3 

Case f; 28678 5DG: EE01K 
SHe; CLARK OIL 
Lab.: LIBRTY 
Rovtewer: 
Date : 

Sample Number: EE01Z EE020 EE021 EE022 EE025 EE026 EED27 EED2e EE029 EE02A 
Sampling Location: X12I X122 X123 X124 X125 XI26 X127 X12B X129 X130 
Matrbt: Soil soa SoO Soa Sou Sou SoH Sou sba Sou 
UniU: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg og/Kg ug/Kg ug/Kg ug/Kg ug/Kg 
Date Sampled: 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/9/00 11/9/00 11/9A» n/9AX) 11/9/00 11/9/00 
TTme Sampled: 15:50 16:50 16:55 17:10 . 10:00 10:25 12:00 12:15 15:45 16.00 
%Molalure: 
pH: 
DDutlon Factor: 

27 25 6 15 22 21 24 39 28 26 %Molalure: 
pH: 
DDutlon Factor: 1.0 1.0 10 1.0 10 

tiPtLdmind. 
1.0 10 1.0 1.0 10 

Volatile Compound Rciult Flag Result Flag Result =lafl Result Fiaq Result FUq Result Flag Result Flag Result Flap Result Flap . Result Flag 

plchl6irbdtf|uorpm : i;jx: j MiV: iii-i ixixi-iiii-iij!: ;u:: u:;; unnniiUi u::; nannnii u;;; .xixx'xxiiie; on annnnii 0 nnnitmi: u 
C^ioromcthane 12 u 13 u 12' u 10 tj ;u':f u u ii u 16 0 12 u ifiboo U 
.yinyiq?lork|p m\ ;viii iiniii-HiHiiiij; iUii: in^nnnm ti'::': mi; iliii-iiii .Miii iiiiifHiii'iiiibi uii'ii liii'xxi'iiiiiii? ^:i: iiiiiiiiiiedbp; iiix-
Bromomethana 12 u 13 u 12 u 10 u iiwiSHpStr. 14 U 11 u 16 u 12 lU 16000 u 
chi«rbMiiiiS«; I !; jl:; iii; HiMi;: i Hi i; iiiii ii-i-ii-i-ixid iiiiii mmm: m znnmniA •Oi;; inZmnii lii-:;; ii^iiiiiiiiiiie; on xixHiiiiiiiid iiiiii xiiiiiiiibbobi iu'.;;-
Trichlorofluoromathane 12 u 13 u 12 u 10 u immm^ii mmmi m: 14 UJ ii UJ 16 UJ 2 J 16000 u 

; t •t;ok:hi6reemana:;; ! • •:; ::v iUiti iif-xviiitiiia .u:;: •Miinnnn^T. •.on. iii-iiiiix'i-'io U:i: 
immm^ii mmmi u imniiiM u:: 16 tf! nnnnit tlx: ;-;i!-x;;;i6ooo. ;u.;;-

i;i.2-Trlchioyo-i.2.2-b^ 12 u 13 u 12' 0 ib u 

: 
il
l iiiiii: 14 u ii ii 16 0 "12 ii 16000 u 

AciaibllO -:: i: Hi: i iii i?! iliixHiii i 73 iirjxiiiixiiy: Jr.ii ii\n iiinn-nvii •mi 

: 
il
l 

J nZmM m nniimm ;/:ii :i;;i?iiii:iii2bi UJi x.i-i;-vi::!x4b ••jn.i 24000 
Carbon Dlauinde 12 u 13 u 12 u 10 0 mmmi'i. liij; 14 UJ 2 J 16 UJ 4 J 16000 u 
i M^yi i.i i i.i; i ii iuji; Mi: m\ \\nm-W. '.Mii i/j iiiii-ii-iiiiu Mil iUj: iiiiiiiii'liiiiei UJi: iiii-iii:i:::i!:«: UJ:; iiiiiixiiabop: iiiiii; 
Melhylerie Chlorkie 15 13 U 16 10> u mmmi- iiii:; 24 u 16 U 17 u 17 ii 4100 J 
Trtfi5^li2rDlchl6fd«Htrt6-i:i?^ •x-xii-viiiiiiz; :U::> Mv:. iixii-iii-iii-iw: iu:::- imnHiiK. Uiii 

mmmi-
:Uxi mnniM on xixPixxxie: UH;: mnnaz- •.Ui:; 16000: ;U::;;-

Methyl teitBu^lEttw 12 u t3 u 12 u u •iiiW iijii: 14 u 11 u 16 u 12 u 16000 U 
' l;1iDfchId|ibitltoihi Wmm Uiii ii}i^mmi ioi.:. •oiii nnnmnix; •ijii mmi\m u:-: mnnnnit u::: mnnnm ti:-:! mnma •'u';';.: xi:'; 16000; iU:';;; 
cl»-i.2-Dichloroethena 12 u 13 u 12 ii ib ii iiiiii U 14 u ii u 16 u 12 tj 16000 li 

: 2-Bulisfiohe m\ iiitKiixliW m 4 ill;:.: m iiiiii ZMnM M \innM?i iJii'ii 16 UJi: 4? m 'iiiixiiWPbbi •ui; 
Chlorororrn 12 u .13 u 12 u 10 u iWiii- 14 u It u 16 U 12 u 16000. u 
lVirLtrWhio>dwK^^ i-ii::! 13 U;;H 12 i\in Mn pnnn-nu nWrnii: iU-ii; iwwwnmiii liiiH uiii nnm\m iui^ ii-iix-iiiiebbb: iu';'-
Cyclohexane ii'i u 13 u 12 u 7 J g . 14 u 11 u 16 u 12 u 16000 0 
Cai^TtUachlofWe ili-iii mmiiiii U mMim mnmm Mn 

PPSpSM-

iiii 
iuiH nnnnnnM'. -.KX-M imnnvii on 16 on nnmMii. LI-;; -.u;;; 

Bentene 12 u 13. :'ij" • 12 0 1 J PPSpSM-

iiii 
:ij;;i: 14' ij 11 0 16 ii 53 34000 J 

•xHHiii-iii-iHxiii: m\ mmm. m m ••iipiKiijiiyb; Mn 
PPSpSM-

iiii gi: 14 ;u;- iiiiiinmn iiii^: mmm U^i: ix::ii^i'i:i?i-?::47 ^i^i ;:-;-;H::-;i;i6bbo; 
Trichloroelhene 12 u 13! iU 12 u 10 ii 

PPSpSM-

iiii igJi: 14 U 11 u 16 u 12 iU 16000 u 
: MiihyitydBht WHP v ; mmm .Uili inm&izi ionn 3 J 

wn
n ii
ii 

g mmm iOiii iMimnii iii^-ii iUiii 120 69000 
1,2-Dlchloropropane 12 li 13 u 12 u 10 u 

wn
n ii
ii 

iiii; 14 u ii u 16 u 12 u 16000 u 
:Bfdm6d)ciilbifbm^aneV:'.vH^: • •:uix ^innnn^mi im Mn liiil; ;u;i? nnnnnui .Uiii mnm-M •on •:-S:xxxii:16; iui:;: nnn-ni-ii Mn. :-^;;;-:-;:!i6ocio: ;u:;;: 
cle-1.3-Dichtoropfoperta 12 u 13 u 12 u 10 u liiil; iiiiii: 14 u 11 u 16 u 12 0 16000 u 
A-MWiyLlipeiiUton^ mMm i-j-xxiilvlS ii-M- im :0:-: Iiii OJ mnm'i tij:: nnnnnm on nmnnm iosii innm^m. Oiii x:;i:;i::;xi60bb: 
Toluene 1 J 13 a 2 j 4 j Iiii :u;3i 2 j 3 J ie 0 4 j teobb i) 
;irin.;i;};Othioipimiwnp^ imrnm m viii mn- mi iPlpHj, 

g mmim iUiii i^ivx:-::-iiiiii iMii: M.n ?:BiH!>ii.:!i47: Uiii ••xxiiieooQi iu:;: 
i.l.2-Tii;hlarDethim 12 u 13 u 12 u ib u iPlpHj, io;ii;i 14 U ii u is ii 12 u 16000 u 

2 J 2 J inminmii 1 J 
iPlpHj, 

iuiii: '•nmnm M-m. liiii-ixiHixi'li: •Uix Mi^mm M.n nmnn:n .Uix- ;:::>ix;i6ooo: ;u;x; 
2-HeKanone 12 u 13 u 12 u 10 u "sp;::;.-: ft iiii.?: 14 UJ 11 UJ 16 tjj 12 UJ 16000 u 

•v--< 13 hw iUv;-; m iO??: n-nnMwi. Miii ni^nni-M mnnn\^ ion on ::>.i;iHx;t60oo; ;u;;;: 
1.2-Olbromoethane 12 u 13 ii ii u 10 u Mil 

iilllw 
llifl 

"iiiiii i'4 U ii ii 16 u 12 ii' ii 
cHiprobenrend mmmm m mi:iiliii:43: Mih \m mmm. u::: Mil 

iilllw 
llifl 

g Miii ixxxiMxlL iUiii nnnmiBi iu:i.ii ii-i:ii:??xxiiii?- •on •^iiiiiiibPOQ. iiiiii; 
12 V 13 u 12 u 10 u 

Mil 

iilllw 
llifl 

:-gii:i 14 u ii u 16 u 3 J 110000 
m Mi: [iin m 

Mil 

iilllw 
llifl 

g 4 J an nmmzGi iUifi' fl J 160000 
Istyrene 12 u 13 u 12 u 10 u 

Mil 

iilllw 
llifl 

14 u 11 u • 16 u 12 u 16000 u 
: Brbmiiiirorm P:.:-! i iu:- on ^Ux: Mn 

Mil 

iilllw 
llifl 

nnniinm U.X.: nmmmi Mn nmnm .an ;-^:'ii:-;;x;i6obo: u;;:; 
leopropytbeniene 12 u 13 0 12 U 10 u 

Mil 

iilllw 
llifl 

M-.n 14 u 11 u 16 0 16 17000 
tJ.2.2-T^chlbrbi8ltonpV:.i!!S^^^^^^ •mi on im Mn 

Mil 

iilllw 
llifl 

0 mmniiM innnnM- On ninnnm i'ti'l: •nnni^^ Mn •::Mx;i6bod: 
' 1 .S^pichiorobeniene 12 U 13 0 12 ii 10 lU 

Mil 

iilllw 
llifl 

iOin 14 u ii iU 161 fU 12 0 ifiobo u 
: Mibichirwhenienif:i j i;:; Mi- 12 im 

Mil 

iilllw 
llifl •li/i'ii ^mmnm •«•••: iHii:^;ipi^iiiti- iiiii-i' •ii-ixxiiiiiiid iuii. iiixxiiiHiiZ' 'iiiiii iiiiiiiiiibobqi iu':-;; 

1,2-blchloroben2ena 12 u 13 u 12 u 10^ tu" 

Mil 

iilllw 
llifl 0 14 u 11 u 16 u 12! lU 16000 u 

•i^irDlbibm'ftiS^lbropr^ 12 iii-. imin-mii m nmmm Mn 11 mn n-mnu: :u?;i m-nm. :u'xi nnnnnniBi Mn nnmniz '.u;;.; i-iHixiiiBbba; ;uj : 
1.2,4-Trlchlorobeniene 12 u 13 u 12 0 ioi u 11 Mm 14 u 11 u 16 0 12 u 16000 u 
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CLARK OIL & REFINING COMPANY 
HARTFORD, ILLINOIS 

KEY SAMPLES 
TABLE 7 

Analytical Rasults (Qualified Data) 

Case #: 28678 
Site: 
Lab.: 
Reviewer: 
Date: 

SDG:EE01B 
CLARK OIL 
LIBRTY 

Page 1 

Sample Number: EE01B EE01C EE01D EE01E EE01F EE01G EE01H EE01J EE01K EE01L 
Sampling Location: X101 X102 X103 X104 XI05 X106 XI07 XI08 X109 X110 
Matrix; Soil Soil Soil Soil Soil Soil . Soil Soil Soil Soil 
Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 
Dale Sampled ; 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 11/02/2000 11/02/2000 
Time Sampled: 11.30 11:30 12:50 13:10 15:00 15:20 16:00 16:45 08:15 09:25 
%Molsture : 0 29 16 21 6 21 16 25 20 20 
PH: 0.0 7.7 7.7 8.0 6.6 7.9 7.7 8.4 58 8.5 
Dilution Factor: 1.0 1.0 5.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Pesticide/PCB Compound Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag 

mmMM :u;S: 'mmmm2A\ iOP;; mrnmimm mmmmM^ i.pp;;;p;K;.:1P9i PUPP ;pp;;pppP:2;2P :U;p: 2.1 iu;p; 0.61 J mmmmmmim iu;p;. PPPPPP;PPPPP;PP2;1P PUPP 
beta-BHC 51 Li 2.4 Li 10 u 2.2 U 1.9 u 2.2 u 1.4 J 2.3 u .......... u 2.1 u 

i-PlPpPSlPSli; ;UP;; ;;P;pp;i;:2p4i pLLP; ppp-P.PPP-lO; ;;p;Ki;;;2;2P mmmmm mm. PP;^2;2' :UPP ppppp'ppii;: ^UPP: p;;:.P:;Ppp!2i35 PUPP ppPpPpPPpiiil;: iUPP' ppppppppppppppipip PUPP: 
gamma-BHC (Lindane) 51 u 0.75 J 10 u 2.2 U 1.9 u 2.2 U 0.23 J 2.3 u 2.1 u 1.9 J 

pp:;;;;?p-2.4; mm p;M;;pi::pi:o; ;U;p.; ;u:p; :;PlP:p;;pi:9: UiiP ;PP;P;PP;;2;2P U;:;: P:P;P;Pp;i2;1;; iU:;!;; ®P;PPP2;J ;UP;; pPpiiPpppPii;; ;UP;; PPPPPPPPPPPP2:1- PUPP: 
Aldrin 51 u 2.4 u 18 2.2 u 1.9 U 2.2 U 0.47 J 0.86 J 2.1 u 6.82 J 
Heptaclilordpoxldd ; iS?;-; •; • 4.3 J mmMmzA] ;U;;p 9.8 J :;;.:p;p:;.:2.2 :s;;P:;;;p;;:i;9 m\m Ppp;i!ppp2:2P ;UP; P;!;Pp;P;;P2P1:; ;U:P'P 0.055 J PPipPpppplPi;; lUiP: PPPPPPPPPPP2;1; :PUPP;; 
Endosulfan 1 1.0 J 2.4 u 3.6 J 2.2 u 1.9 u 22 U 2.1 U 2.3 u 2.1 U 2.1 u 
:Dieldtir1:;:p;:;;:>i;;;:S ppijaipw? mmrnm ?UP- 680 ;u:p; ..^3.6 U:P; ;;?P:PppPP:4i2;; ;UPP Ppp.PiP;P4.o: mam 0.042 J mmmrnm: PUP a 1.8 J 
4.4'-DDE 6.7 J 4.7 u 300 J 4.2 u 3.6 u 4.2 U 4;o U 0:32 J 4.1 U 3.1 J 
fndrinV,;;pjpppiiiSippip;'rppp;': j 27 J 2.8 J ;ppp?;;P;;;^20; ;Li.Pp: pppap:::;p;4v2:; itii: ;pPlPlp;3;6; PW;;;:; P;PP:ipP;;4;2:; ^UPP; 1.0 J 0.41 J PPpp;ppp'4Pl;; PUPPP 1.2 J 
Endosullanii 99 U 4.7 u 20 u 4.2 u 3.6 U 4.2 u 4.0 u 4.4 u 4.1 u 4.1 u 
4 iii'jbotji;; i; p; ipp: p; s P; piiPi; 31 J 2.0 J 3900 aPffii;4;2p i.u;.:y ;fpiPPPP?;3.6; [bpp 4.2 :tj;P; Pi:lpp;i4.b; :UP:P i:ipipii;:;4i4: Mm ::;;;;aw;:;;4:;1:; PUPPP 4.0 J 
Endosulfansulfate 99 u 4.7 u 49 J 4.2 u 3.6 u 4.2 u 4.0 u 0:20 J 4.1 u 1.2 J 
;4;4:ibpti:pp;:;piipiippp^ 43 J mmmmm] 60 J PSP;::P;PP4;2P itiips ;p«piP3;6; PUPi; ipp;iil;4;2p p:pp5i;pp;.i4:6; ^UPi: Ppf;!;S;:PP4;4P ;iJp;; :PiipiP!!4Pip PUPPP 2.8 J 
Mettioxychlor. 35 J 24 u 100 u 22 u 18 U 22 u 21 u 1.7 J 21 u '5 J 
•Endri/i ;kei(iinS p ippp: ip 7.8 J 1.1 J 6.7 J wmmm [Lipp. mmmim •WPP mrnrnm^ ;U:;P 1.7 J 0.19 J PiPjSPPPPiiPi;; PUPPP PPPPiPpPPPPppP;4;lP PuPPP.; 
Endrin aldeliyde 17 J 1.6 J 170 4.2 u 3.6 u 4.2 u 1.4 J 0:28 J 4.1 u 2.5 J 
:alptiB-Gh|ordan4p p; pp; 4.7 J 0.39 J 110 J 0.059 J tpppiiipiipsi; iLiPP ?PPPPPP;:2:2P iUP-P WMmMm ..upiP 0.25 J pp;;;p:;:;p2-lP iUPPPP 3.0 J 
gamma-Chlordane 51 u 1.1 J 10 .U 2.2 u 1.9 u 2.2 u 2.1 u 2.3 u 2.1 u 6.8 
Toxephene P pp piippip Pppppip: SlOO iUPi; PPPPPPP246; itiP:; PPiPPPPlOOO .:Li;P: mmmm^ ppppipiPilBO! Pti-PP p:PipPPPp220p iUPP :PPppP;p2lti; ;u;:P ?P;PP;p?PP230; ;U;:;; 210 ;UPPP; i:: .210 u 
Aroclor-IOte 990 u 46 u 200 u 42 u 36 u 42 u 40 l) 44 U 41 U 41 u 

• Aiioclo^ 122 ̂  PP PPPP iiPPPsifObO;. iUi; p:;:p;!;l;;94-. ... up; ;.;;pp;Pp;40o; u:;.; P;P;WPaPpB5:;: u:; UP PPPPPPP:PP;B5P ;UP:: ;pP;;P;;;;:pp82: iilPP; fPiiPPPpPBg; iUP;; ;PPPPPPPPPB4; ;UPPP PPPPP:PPPPPPP:P«4P PUPPP 
Aroclor-1232 990 Li u 200 u 42 u 36 LI 42 u 40 u 44 u 41 U 41 u 

: ArbdotP i;242;: iPPp P iPPi PP P iiPPj;.; iiiiieso? S;iMpii46;: ̂ iiiPp Pppipipiioo; ;ui?p PP;:ipn;i42;; iui; PPPPP::: PUPP PPP:-';:^ :.42P ;up.p mmmmmrnm iUPiP p!p;Pp:;pP;44: ;UPP mmmiAm: ;U::;PP PPPPPPPPPP;;PP41; aUPpP 
Afoclor-1248 990 u 46 u 200 u 42 u 36 u 42 u 40 u 44 u 41 u 41 U 
;Atobl6iiPi;254P;;.;P;lpPip mmmm. mm PU'S 4100 J ppppp?pp:42p .U:.;: :.Wl|j36; PUPP P;;P?PipPp42:^ ;UPP Pp;::--40^ iiJPP; P;S;P;;44P itlpp ipp;pppp;4i;; ;UPPP PPPPPPPPPPPPPP41P UP:; 
Aroclor-1260 990 u 46 u 200 u 42 U 36 u 42 U 40 u 

I 
44 u 41 u 41 U 

Highligfited entries are at least three times background, some wiii be ten times background ifbac [(ground level s estimated. 



CLARK OIL & REFINING COMPANY 
HARTFORD, ILLINOIS 

KEY SAMPLES 
TABLE 7 

AnajytlcaLRosults (QuallliediData) 

Case n: 26676 
SHa: 
ab.: 

Reviewer; 
•ate: 

Page 2 

SOG;EE01K 
CLARK OIL 
LIBRTY 

Sample Nuinber: EE01M EE01N EE01P EED1Q EE01R EE01S EE01T EE01W EE01X EE01Y 
Sampling Location; xin X112 X113 X114 X115 X116 X117 X116 X119 XI20 1 
Matrix: Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 1 
Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg i 
Dale Sampled: 11/02/2(X)0 11/02«000 11/02/2000 11/02/2000 11/02«000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 y 
Time Sampled : 09:35 10:05 11:05 12:00 12:15 13:25 13:25 14:20 14.35 15:40 
%Moisture: 16 29 29 4 26 16 19 18 22 4 
PH: 7.9 7.9 7.6 7.4 7.1 7:6 6:9 6.0 6.4 8.3 
Dilution Factor: 1:0 1.0 1.0 210 1.0 1.0 1.0 2.0 1.0 2.0 

Pesticlde/PCB Compound Result Flag Result Flag Result Flag: ' Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag 

iiiiiiiysiysid;' ;0;y: yijSiv wmmm .... Mi!;; iUiiii Mm ' 2.1 ioii;; ii?ii;2jlO itiii;; 67 J , 2.2 m 0.87 J 
beta-BHC '2:0 ^ Li 610 J u 3:5 Li 2.3 u 12 J 14 J 4.2 R 2.4 J 16 
delta-BHC ;0;l; 190 J mmmm iUii; 4.6 J 2.1 ;Ui iiiii4;2: mmmmmi iijyy liiiPis; 
gamma-BHC (Lindane) ' 2.0 U 2.4 u 2.4 u 3:5 u 2.3 U 2.1 u 2.1 u 4:2 R 077 J 3:1 J 
;Hepiachlot ;::?:y-;y:;-2;0:; ;U;i: ypiyysjid;- iU!;;?; iiiiiiSiS; iu;;;? yi;;lii;;;2:3; ^iUiii; ;iii;iy2;il; :Ui;;; ib;!;;: 140 J Mimmiizi ;b:;i; ;.;yyii;;;;3;S; 
Aldrin 2:0 U : 100 J 2.4 ;U 3:5 u 2.3 u 3.6 J 4.6 J 20 J 1.2 J 15 J 
iHepiachldr iiipbxida j; :i ;i; •iiyiiiJfiyaiO:: ;Lt!S; WiSi yyifyp:2i4; ioyy 1.7 J .;;i;iii;2i3: M;;i; 6.1 J 11 J 20 J iyii;i2i2; mi 29 J 
lEndosulfan 1 2.0 U 2:4 u 2.4 u 3.5 u 2.3 U 2.1 U 2.1 u 6.0 J 2.2 u 3.5 U 

3.0 mi 15 J mi 36 J y»ii4i5; 12 J 17 J 40 J 42 ;.U;;B 56 J 
4.4'-DDE 3:9 u 4.7 u 4.7 u 6.5 J . 4.5 u 4.0 u 4.1 u 69 J 4:2 u 130 J 
•EndrinijiiiliiiiiiilM jUi?:: 23 J -mmmm :UI.P 5.2 J mmmmmi Miii: 23 J 12 J 50. J 3:5 J 110 J 
Endosuifan II 3:9 u 6.6 J 4.7 U 4.0 J 4.5 u 4.0 u 4.1 u 6.1 R 4:2 u 69 u 

ysyyyiliaiff •ibyy 19 J Mi iiii;Pi&; u MM: 10 J 14 J 1.7 J 1.6 J 13 J 1 
Endosuifan sulfate 3.9 u 4.7 u 47 u 6.9: u 4:5 u 13 J 16 J 6.1 R 4.2 u 66 J 1 

|:4i4:ibDT:;Mi;ifili;;P^ .lUyi; 20 J mmmmm :b.i iiiiiiBiSift;: yiiiiPis; iMiii; 34 J 47 J 42 :J iiiiiiiiilii?: yyBiiyiBig;. ;iJii 
Methoxychlor 20 u 24 u 24 u 35 u 23 u 21 u 21 u 41 R 22 u 35 u 1 
iEiidf iii iketohds::;;;";::": ^ isliygiiaigi itiiy;; 9:6 J 4.7 MM 140 J SUilH 6.2 J 9.6 J 46 J mmmm 150 
Endrin aidetiyde 3.9 LJ 4.7 u 4:7 u 66 J 4:5 tj 22 i 32 J 6.1 R 1.6 J 52 J 1 
.filpHSfGhibtdarrtiiH:^^ 20 Mi 59 J :;p5p::y2i4; U 40 J :ii!ipili;2;3; 60 J 9.7 J iiiliiiii ;Ri;;; mmmm iuii;; 150 J 1 
gamma-Ohiordane 2.0 u 41 J 2.4 u 1.6 J 2.3 U 6.2 J 99 J 26 j 2.2 Li 520 1 
iToxaphene; • ; 5: i:]; y ;s?:i;ss;ii200; :U® ;0s;.; 240 ;U;i;: BiyiBiiiiiso, Msi! iipppSsO: iu ..•:;:-;;;;;:2l0^ iUp; iiinilliiiiliAiO: iHi;;; ;.;;i;i;;iiiii;220; ;;;!i::;;;;:;35o: 
Aroclor-ioie 39 Li 46 u 46 u 69 U 45 u 40 u 41 u 80 R ;• 42 y i 69 u 1 
:ArwlbRl22l;y;:yyy;;i5:;;:ffi 60 iui; ;U;;. :i*i;y94; Mm iM|i! iipiSt; iiuiy; ;;;;;;;y:;;;y^B2. iU;:;; mmMim MM 160 Mi ;;iii;iiii;;;8S: iU:;:; ;;;i;;;B;;:i40: 
Ar6ctor-i232 39 u 48 ij 46 u 69 U 45 u 40 u 41 u 60 R 42 ui 69 l) 1 
Arwibi;;i242Syysi;:yiiyiyi^^^^^ mmmm :u;.y; it):;:; iUiii; :UJp i;;iPi!?^s; [Mm mmmm4Q. mrnmrnm iUi;!:; Pi:;i;;y;8oi mi ;;ii;ii;:i.;;i^42; ;Ui; mimmm U :| 
Aroclor-1246 39 u 46 u 46 u 69 u 45 u 40 u 41 U 60 R 42 U 69 u 1 
Ar^lbiiiri254;;i:y;;?iyyiy^^^ ' 39; iuyy ;;lpyyi?ii6: ijm 'mmrnme: iUlK; ii;;;i!ii;;yB9i iUii;; iiayi; iiiiiiiiii'ilO; wimmm ;U;i iiiwiiiaoi iR;;;; y;i:;i;!iyi42: M;;:; ;;;:;yi;;;;69; 
Aroclor-1260. 39 u 46 u 46 U 69 U 45 u 40 u 41 LI 60; R 42 u 69 u 

Highlighted entries are at least three limes background, some will'be ten times background if backgroundilevel Is estimated 



CLARK OIL & REFINING COMPANY 
HARTFORD. ILLINOIS 

KEY SAMPLES 
TABLE 7 

Analytical Rasultsi(Qualifled Data) 

Case *: 2B67B 
Site ; 
Lab.;' 
Reviewer; 
Date: 

SDG-.EEOIK 
CLARK OIL 
UBRTY 

Pago 3 

Sample Number: EE01Z EE020 EE021 EE022 EE025 EE026 EE027 EE02a EE029 EE02A 
SamplingiLocatlon: X121 X122 X123 XI24 X125 X126 X127 X128 X129 X130 
Matrix: , Soil Soil . Soil Soil Soil Soil Soil Soil Soil Soil 
Units: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 
Date Sampled; 11/02/2000 11/02^000 11/02/2000 11/02/2000 11/9/00 11/9/00 11/9/00 11/9/00 11/9/00 11/9/00 
Time Sampled: 15:50 16:50 16:55 17:10 10:00 10:25 12:00 12:15 15:45 16:00 1 
%Molsture: 27 25 6 15 22 21 24 39 26 26 1 
PH; 7.0 7.7 7.5 7.9 6.5 7.2 7.7 8.0 8.5 8.5 1 
Dilution Factor: 1.0 1.0 1.0 , 10 1.0 

Backorouhd 
1.0 1.0 1.0 1.0 1.0 

Pesticide/PCB Compound Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag 

it/::;: 2.2 J iiiiiiiiiiiiiiiiifii iUiiii iiiiiiiMiSit): iUiiii •J jj;: 
iiiiizi 

iu:::ii: 2.2 iOiii^ 2.2 Ui: 28 UJ iiEiiiiiiiiEiiS: iUiii; ::i.iiif:::iiii2:i iuiiii 
beta-BHC 13 u 2.3 U i.8 U 1.6 J 

•J jj;: 
iiiiizi iUiii: 2.2 u 2.2 L) 2.8 Uj 0.93 J 2.3 U 

:dellafBHd;t;:|;: ji: ?; si ;|HM;!;Oi: i;:si?:i?i;i;;:i2;3: iuiiii 2.0 J iiiiiiiiiiPtiai iUiiii iiliiiliifiib: iUiiii m. i;iiiiisiiiiii2:2ii iUii?i iiiiiiiiiiiiiii iUiiii i;iii:iiiiiii:i2;8i. UJ iiiliSiiiiiiai iUiii iii:i;iii:iiii:i2:3^ ::Ui::.: 
gamma-BI-IC (Lindane) 2.3 u 40 J ,1.8 u 2.0 u iiiiWii ::Ui!:i::: 2.2 u 2.2 u 2.8 UJ 2.3 u 2.3 U 
Heptachforisii.;:;;::!;:::::: ii^i Si;:s»:2;3:i iuiiii iiiiiliiiiia: ;iJi:i; siiiiPiiiifie^ iUsii 2.0 :uisi Pi:ii;ii;2;2i iiUl; iiiiiiiiiiii:ii2i2ii iUiii; iiiiiiiiiiiiilli iUiii iiii:iEEiiiii2i8; UJ iiii:iiii:iiii2iai iUiiii iiiii iiiii:ii;i2:3i •U:i: 
Aldrin 2.3 u 1.0 J 1.8 u 2.0 u 

il
ii

i 
ii

ii
i 

u . 2.2 U 2.2 u 2.8 UJ 2.3 u 2.3 u 
iHiptacWbt iej^xidbSii; SK;i;s;p2;3;^ iUiiii i:iMP;f2.3i iUiiii Piiiiii'siiE iUisi H;iii;ii;;i:i2itt; iUiiii 

il
ii

i 
ii

ii
i 

;;uiiS 22 ;U:i'i iiiEiiiiiiiiizi iOiiii: iiiEiiiiiiiiZiBi UJ iiiii:: iii;:; 2(3 i iiJiiii iiiii:iiiiiiiii2:3: iUiiii 
Endosulfani 2.3 u 2.3 u 1.8 u 0:52 J 

il
ii

i 
ii

ii
i 

iUiii:^ 2.2 u 2.2 u 2:8 UJ 2.3 u 2.3 u 
iDlelddttiiiiiiiliKiiiiiiS ^iiiliiiiidp :Ufi 1.5 J i.i::iiiiSiii-3.5- ;bii?i iiMiiSiiiiilRi iiliiii: fi-.x"; "T-r-fiji .Aj'; Uii cam 

:iuii 

i:Wiii:?i:4;2i: iUiii: :iiiiiiiiiiiiiii4.3i :uiii: ii:iiiii5:4: UJ ;iii::iiii:4i5i iuii iiiiiiiiiiiiii:4i5i Ui-
4.4-DDE 4.5 u 4.4 u 3:5 u 3.9 U 

fi-.x"; "T-r-fiji .Aj'; Uii cam 
:iuii 

4.2 u 4.3 u 5.4 UJ 4.5 u 4.5 u 
EndrlOiiiliiispiM^^ iwi 4.0 J i:i:li«i;5: iUisi mmmsMi iUiiii 

fi-.x"; "T-r-fiji .Aj'; Uii cam 
:iuii iiiiii??iiii;4ii: iUiii; :i:;ii:::":i::4.3. :Mi:f i|isii5i4i UJ; iiii;iiii4i8i iUiiii 4,5 :u:-

Endosultan ll 4:5 u 4.4 u 3.5 u 3.9 u 

fi-.x"; "T-r-fiji .Aj'; 

filJiii 4.2 u 4.3 u 5.4 UJ 4.5 U 4.5 U 
;4i4ubDb;;:ii;i;si;»^^^^^^ iui; - 1.8 J :i:::^S:;:SSli:::3;5:' iu;S: ;:S!::iSi;:;;:p9:: :u;:i: 

fi-.x"; "T-r-fiji .Aj'; 

.iU:f: iiHMEPili iuiiii' :;:i.i;(iii:i5;:i4ii: iuiiiii iiiiiEEiii:5;4: UJ iiiiiiiiidis; iUi:;: iisiiiiiiiiiiiitis: .iUiii' 
Endosultan sulfate 4.5 ti 4.4 u 3.5 U 25 j iiiiliii Mi- 4.2 tJ 4.3 u 5.4 uj 4.5 u 45 u 
i4;4ijbbtiPii.H;H® iiiili4;si. iuis: 3.8 J ;lii?iii3i5: :u:s;: Wmmm itiii iiiPiPi iOs:::;; ss;;:s;;i:.i:4;2;; iui;:i iiiiii:iiiiiiii4.3i iuiii .ii:iiifiiiiiiiii5;4i UJi iiiiiiiiiiiiiitis^ :uiii iuiiii ii;ii:iii4:5- iuiiii 
Methoxychlor 23 u 15 J 18 u 51 J 22 m 22 u 22 u 28 UJ 23 u 23 U 

Wmmm iuli 3.6 J 3.5 iuiiji 84 J 4.2 
' ^ 4.2 

iUii; mmmm iuiiii iliiipiiiiiiai iU;i wmmm UJi ii:iiiiiiiiiii4i5; iuiiii: iiiiiiiisiiidis: Uiii: 
Endrin ajdehyde 4.5 u 1.7 J 3.5 u 10 J 

4.2 
' ^ 4.2 u 4.2 U 4.3 u 5.4 UJ i.7 j 4.5 U 

ielpha-Chlotdanft^iiii-sOiiisvi'i^;^ 23 •iii/li 1.6 J i;iii:ii:;ili;iit:8i: iUiiiiii iiiiiiiiiiiiib: u U-: iiiiiiiiiiiiiiiiSii iUiiii mmmm ?Uiii, iiiliiillei UJii iiiiiiiiiiiiiiS: :Uiiii ^': :: ::2.3 Uiiii 
gamma-Chlordane 2.3 u 1.5 J 1.8 u 2.6 ii wmmm. u 2.2 u 2.2 u 2.8 UJ 2.3 u 2.3 u 1 
toxapbene?iiOil;:; iriij' pi|i|Ki 230 u WiSS230i iuyii. iiiiisiiiiiiiiieoi. iUiiii .iiiiii^ii-iijoo iUiii! 

O
 CM 

: 

il
l il
l 

U mmmm: iUiiii iiiiiiiiiiiiaoi •Uiii iliiiSBdi UJ iiiiiiiiiiii23Qi iuiiii : 230 uiiiiU 
Arocior-tbl6 45 Li 44 u 35 u 39 li 

O
 CM 

: 

il
l il
l 

u 
42 u 43 Li 54 UJ 45 u 45 U 0 

Aroblbril22i;Ws;M;.ffi iuii liiiiiMi ;Us iMii»i7li mi msm iUii ax; u 88 iUiiii iiiiiiWiwii iui iiiiiPiib; UJi iiiiiiiiiiSlii iUiii: iiiiiiiiiiiiiiiOi^ Ui:ii 
Aroclor-1232 45 u 44 u 35 u 39 u iiiiiiii4i u • 42 Li 43 li 54 UJ 45 u 45 U mmmm it/i; mii ilii»l33i iiUiii; :iUS!i 42 « iiiiliiiisi/liii iUiiii iiiiiiiiiiiiiia: iUiii iiWOisAi uj; 45 iU?;ii iiiiiiii:iiii:iii45i. iUi:ii| 
Aroclor-1248 45 u 44 u 35 u 39 U 42 u 42 u 43 u 54 UJ 45 u 45 U 1 
Aiwi6isi254:ii;il;;i:i?i SlisiiiPiiflS: iUiiii mmmm iUiiii 3Si iUli 1600 J iiiii ipip:::42:i iU-:i iiiiiiiiiiii^ai iuii 54 UJ iii:iiii:iiiiiii45.i iUiii. :iiiii::iiisiii45i u 1 
Aroclor-1260 45 U 44 u 35 u 39 u 

iiiii 
42 u 43 u 54 UJ 45 u 45 U 

Highlighted entries are at least three mes background, some will be ten limes background ll bac kground level s estimated. 



CLARK OIL & REFINING COMPANY 
HAHTFORb, ILLINOIS 

KEY SAMPLES 
TABLE B 

inalytical RasutlSi(Qualifi8d Data) 

sa »: 28678 
a : 
b.: 
viewer; 
la : 

SDGiMEEOIB 
CLARK OIL 
LIBRTY 
i. GANZ 
DECEMBER 12. 2000 

Paga 1 

impla Number; MEE01B MEE01C MEE01D MEE01E MEE01F MEE010 MEE01H MEEOU MEE01K MEE01L 
impiirig Location: X101 X102 X103 X104 X105 X106 X107 X108 X109 X110 
atrix; Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 
nils; mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 
ate Sampled ; 11/1/00 11/1/00 11/1/00 11/1/00 11/1/00 ; 11/1/00 11/1/00 11/1/00 11/2/00 11/2/00 
ma Sampled: 1.1:30 11:30 12:50 13:10 15:00 15:20 16.00 16:45 08:15 09125 
Solids: 99.1 66.9 84.4 77.2 73:4 76:6 81.1 75.9 74:4 832 
lutlon Factor: 1.0 1.0 1.0 1.0 1.0 1.0 / 1.0 1.0 1.0 1.0 

ANALYTE Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag Result Flag, Result . Flag Result. Flag 

P??p;;!i1B2s :pp;s;220a; iijipi:: l!il?«626: rnimmoi ;ilP®28o; 7660; ......... yisPlZ^: mmmmi 
•^TiMONY 0.44 UJ 0:65 UJ 1.6 J 0:59 UJ 0.62 UJ 0.56 UJ 0.57: 0.96 J 0:68 0.78 J 
^SENlC;:;;j;:t;jiffi5:::5i= ;0j?; ;J;P Ippysis;; liPHnjiBi' yP 5.8 jm mmmms: ;jp ;;:PP?:;;7;S; 7.8 J mmmm ;ij;P: 
ARIUM 5.3 164 300 235 213 269 157 184 157 276 
ERYLLIUM ' 0 038 SM.P;-;1:0;; i-jip; ;lPi;;:0:96:: ;;.Pi;:;;;0:2fi; yjil? &;1; PiypO;72; liyy;; ;Pf;P;6:60: ;i^yil;6.So; 0.83; ;•;;;; j;;; 

... 

ADMIUM 0.057 u 0.31 J 0.70 0.077 U 0.081 u 0.20 J 0.45 J 0.078 U 0.075 u 0.097 "j 
siiiipeia: J 51700 J 18600 J :;:yy;;yis4td: J yp;.l;44d0; -j:;.;; 3610 J 4520 im: ?;;;;:;;i;;.-4940- Mm ;;.;;;;y;;:;:;6iiBQ; 

HROMIUM 1.8 j 17.5 J 190 J 7.6 .J 14.3 J 14.8 J 12.4 J . 14.7 J 14.8 j 151 • j". 
pp mmm isp ;!p; iijiKiS;;.;.;;:?;-!; •mamsit: mmmm 97 P:;:: ppiyilajB; 13.5 r:;;:;;p;:i;6i^ 

3PPER 4.2 36.0 73.9 10.11 23.1 22.6 22.9 22.3: 22.'3. 179 
mmmt ;";l ";iipKi:82da: iii 31400 .......... yyyyiiiosso: iiii; ppSeSdo: WWi :!:!• 13906; ;:pi; iiPiiirapp; "ffi; ; '19800 17500 :s;;;;;;;!i4466; 

•AD 2.7 J 21.7. J 1:11 7.5 J i3;5 J 23.8 J 15.5 J 13.1 •J'"' 17.9 •P.. 375 J'" 
AGNESIUM;:;1;:MI^^^ •P?u:;!;::2b9: mmmo PS: ii;?5;py693ai ipPSBOd:; ;:P?; y;?y;::y:3l76: i-KiPaMoo; ........... mimisix- ®P; lp|;::392p; M.::.;;,:.: ;ipp:328p; 2850 
WijANESE 49.7 J 334 J 2110 •j 271 j""' 646 481 699. J 167 J 615 "j ••• 429 ..J..... 
EReuRYiijlJlliiiiM iilisbiosK 0.21 J iiilppoiia;;: m lilOiOBa: ;3;1 pwoiio: :;J.l: PPSoxigz; 0.070 pp ;;;p;;?;6.09i; •a:;:;- p;p6.69p; Mm •;;;;:;y;::0.-i4- Mm 
CKEL 1.6 J 21.8 j 70.4 J 14.7 J io's j 16.1 J 31.1 j 27.6 j iz6.4 J 166 J 

jiii: mmm. 11 PPPseb: liiy Piisitiooi :;xp;:;:;;93p: fpl Piiim;- HPPiiSp: :; ;;:Pli;.;:;i28o; • .:•:' 
iLENIUM 0.82 UJ 1.2 J 6.99 yj 1.1 UJ 1.2 UJ 1.0 UJ 6.98 UJ 2:1 J 1.1 UJ 1.7 J 
uYERSSv:;iiliiPiiil ̂ ;P:1;;.0,b78: itiP ysi?lh6;ii;; U 0.33 yyyiiioiip lil ililMil MM mmm u ;wios9t;. wi; ;pp;;6;i6: Iii-:;- ypii:tt;io; u;; :yy-yyo:P94' 
7DIUM 115 J 553 J 479 .J..... 269 J 232 J 260 j 209 J 253 J 283 J 346 J 
lALjyuMiifiiiiiiip mmmf- liilioib iiiii mMMrna: J lljliibz; fl 8,6 iJiy;; iiiilti; Pii :y;P:-;;i3;4. m MmM&M mm yililAiiy pyy: 
.NAUIUM 7.0 29.1 57.2 . 14:9 m ,...21.8 27.3 25.1 27.4 25.1 26.2 

mmmm mmm mmim ?j?i mmmai m IP ilyisMyi; yip mmmm. immm m wmMrnim m:: J 
'ANIDE 6.045 u 0.11 J 6:23 J ; 0.056 u 0.060 J 0.057 u 0.076 J 0.058 Li 0.10 J 0.12 

jhlighted aritrles are al least three Umas background, soma wlll be Ian tlrnes'background if background leval Is astimatad, 



GUVRK OIL & REFINING COMPANY 
HARTFORD, ILLINOIS 

KEY SAMPLES 
TABLE 8 

Analytical Results (Qualiried Data) 

Case #: 28678 
Site : 

ab.; 
Reviewer: 
late: 

SIX5:MEE01B 
CLARK OIL 
LIBRTY 

GANZ 
DECEMBER 12,2000 

Page 2 

1 Sample Number; MEE01M MEE01N MEE01P MEE01Q MEE01R MEE01S MEE01T MEE01W MEE01X MEE01Y 
1 Sampling LocaUon: X111 X112 X113 X114 X115 X116 Xt17 X118 X119 XI20 
1 Matrix; Soil Soil Soil Soil Soil Soil Soil Soil ' Soil Soil 
Units: mgri<g mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 
Date Sampled: 11/2/00 ^^f2IOO 11/2/00 11/2/00 11/2/00 11/2/00 11/2/00 11/2/00 11/2/00 11/2/00 
Time Sampled: 09:35 10:05 11:05 12:00 12:15 13:25 13:25 14:20 14:35 15:40 
•KSolids : 81.3 62.4 74.2 80.2 73.9 79.4 78.4 78.5 75.1 76.3 
Dilution Factor: 1.0 1.0 1.0 1.0 1.0 1.0 10 '0 1.0 1.0 

ANALYTE Result Flag Result Flaq Result Flaq Result Flag Result Flaq Result Flaq Result Flaq Result Flag Result Flaq Result Flaq 

liiiPiiiiflSZ;; ....... ;;;;:;;;;;il8bo. ;apiMi;);93i aaiiiPistoo: P;;P;;;9460; ;;;;it;;;:24600; :;.:ii:;yii;;:i448; ;:ii;i;i;;iiOOiQ; ;i:;i;i:?ii;B240; 
ANTIMONY 0.53 UJ 26.5 0.71 0.57 UJ 0.65 j'"'" 0.64 J 1.2 J 0.83 J 0.57 UJ 1.0 J 
ARSENiC;: iiliiiii PiPiPiiSiP iiJiO?: ;;i;piifi:;;1:6; iiiiiiii;!ii;;s:2i iJiiii; !;api;;;:;;s:4; iJi:::; 142 J iiiiiaiiiiijo; iii;;::; iiaapliSiii; iiilii: iUiiii 
BARIUM 164 34.4 842 66.0 247 238 197 14.6 317 155 
BERYLLIUMiiiMiK;;:.;^ ;lS;;b:4a^ :i?ii;lii;0:l0;i iilK;:: :aP::K;:0:77: :f:ip;P6C49; itiiii; iiiiPSafitC: iiiiii;; ;«pii:i;;6;64! 0.76 : : 0.049: iLjiii; iiiiii:ii;i;;D.B3; iiiiiii; i5ii0:46: 
CADMIUM 0.070 u 26.8 0.17 J 0.074 U 0.080 U 0.10 J 0.076 LI 0.074 U 0.074 U 0.079 u 
CALCIUM 2950 •J liiiiftiooi; PP i.aiiaatdizo iJii iliiiiiiiiijiiso: aiiipsep; iii;;; 23300 J 17600 J 7600 iiiiiii; iiiiiiiii;ii3iB8o: ii::::; 15900 J 
CHROMIUM 11.3 J 196 J 14.1 J 5.0 J 16.6 .J 126 J 127 J 242 j ... 16.7 ..J..... 76.6 J 
COBALT :iip: {i*i;2i8:: iii:::i 37.0 iiiiiiipiSei iiypiiiiaoio; yii.iipiiiiaT aiPpisisi; ; ••• • j 1 :aS:;.;;;.H1;:ai 6.5 32.0 
COPPER 14.7 333 21.8 - 12.4 26.6 28.1 39.9 18.1 ^9:8 57.5 

Pifliasbo": iiiii lliii«7(j;i w i:;p 13900 i?;ii?ii iiiii^spi iiP 20300 iiliiPiiieOoo; iiiiiiiiiiliBeoo; iiii iliPzeSGoi iili 17600 ......... ;;;iiaiiig6(X): 
LEAD 9.0 J 172 J 17.6 J 22.2 T' lie j'" 39.3 J 88:8 J 7.7 J 13.4 84.1 "j 
MAGNESIUM 2920 MPK2410; ;is;»f342d;^ .......... 5iiiPSiiii;B68i :::::::: yiiiiiiiiiipBao: wmmm siiiiS ysipiieiooi iiiii liiiiBTS: iiiiiii :Piiiii3720: ::::::::: iiii;i;ii;ii3:i60i iiii:;:; 
MANGANESE 229 J 74.3 J 3900 22.7 T;''" 599 583 J 544 J 113 J 436 J 316 J 

.MERGURYHsisiijiiii^Nl^ iiiHWoibga:: J iiiii:o;37!: ;:;;;P;:p:673 ijiiiii iiiiiiiioioeii yaiiiiiiipce? •J..:;; iiiiiaipioiiTi ;j;i;i; :'i: a:.;:6;i3: Wr 0.092 iiiiiii: iaiiiiiiiiiiaiii;; iiiiii; :i;;ii:i:i;i:o:i2i:; 
NICKEL 16.8 J 70.2 j 29:9 J 3.1 J 21.9 J 24.7 j 26.4 J 24.9 j 20.8 J 65.4 J 
POTASSIUM 764 iiPii Piliiiiiiitt; ipiiipK;993; liwyilii iiiilMoi iipyi iiiaiipieo; iwmmmi iiilBsisi iiiiyiii iiiiyii.i25di ;i;iiHi;ii:i:874: ...... 
SELEt^llJM 1.6 Ijj 30 J 1.1 UJ 1.1 UJ 1.2 UJ 2.6 J 1.5 J 9.6 "j 1.1 UJ 1.7 
S|L^R:iiH|:!p;fHli;^ pip: 0093: ̂ biiii 1.0 iiiSilp ij;;:? 0.18 lililibiiiii iwla i:pii:i;6i699: iUiiii iiiiiiiiiiiiiOiiO; iiuiiii 0.15 ii-ii;iiiiiiiiib99; lUiii: iWiii: 
SODIUM 262 J 298 J 1040 J 224 J 260 J 268 J 349 J 246 J 328 J 494 J 
THALLlUMsipJipjflP??!!^ •^rnmrA iiiP;: 

i
 

•;U
-: 

ill Pi 7.0 iiiiii itiiii; iiiiiiiiiaibiOi iJi:! iailiilriTi iiiiiiiiSTit; liaiiiM; iiil ;ii!ii;ii;iii6.3: iiiii;; iJiiia 
vANAbiiiiM 19.2 403 23.4 5:3 29:5 63.6 76.1 334 27.5 535 

iiiiipi 2480 J iiiliai'ils; iliii mmmm m ••iiPiii;;p5;6- ij;:;:-- 217 J iiliiiiSPisi iiiii mmim ii:;ii: 959 ;ij;iii;| 
CYANIDE 0055 u 0.64 0.082 J 0.49 0.076 J 0.39 J 0.41 J 2.8 0.059 L) 3.5 1 



CLARK OIL & REFINING COMPANY 
HARTFORD, ILLINOIS 

KEY SAMPLES 
TABLE B 

nalytical Results (QualiriadiDala) 

50 #: 28678 
a •. 
J.; 
viewer: 
la; 

SOG; MEE01B 
CLARK OIL 
LIBRTY 
J. GANZ 
DECEMBER 12. 2000 

Page 3 

MEE01Z MEE020 MEE021 k4EE022 
XI21 X122 XI23 X124 
Soil Soil Soil Soil 

mg/Kg mg/Kg mg/Kg mg/Kg 
11/02^000 11/020000 11/02/2000 11/02/2000 

15:50 16:50 16:55 17:10 
88.0 83.2 95.2 74.8 
1.0 1.0 1.0 1.0 

Result Flag; Result Flag Result Flag Result 

;i;H::y;52b6 ' 5620 
0.52 ijj 6.53 UJ 6.45 UJ 6.58 

WM iljKsyOiM;; WW iiipiiiSoiee.: IIH; 
AOS 56.5 26.6 125 

imrnjyif- mw immoWi- 0.090 WW wmWoM 
6.070 u 6.070 y 0.060 u 0.43 

. 879 WW ?SiS!326-i 556 ;;;; 149000 
6.9 9.3 5.7 47.1 

Wmmm:- iiSiS 3,0 j;:'::':.::: 
7.3 9.9 4.6 45.1 

:i;;iiiil469o yHihiii7740 WWWmi:: ;pH 
4.3 7.4 2.7 73.7 

s'iis'SiOirii;; ip:!; wmWm: 033 MWrniim 
30.6 228 34.9 418 

::?;;;!;:::0;690/ mi Wm :i:>;n;;s;667D: mw iiPijOiia;: 
7.9 10:8 8.1 19.8 

1«?:372.: W»e643;; ?:* mwmm 
0.98 UJ 0.98 UJ 0.84 UJ 1.1 

#?i;:;;6i;0B0. Uy ;K;.0:t)90:: U:r; :iis;Sf6:OBO;-; WSKifli-jb;: 
207 J 344 J 167 J 353 

jJii mvM^s' mWMimm 
12:2 12.6 10.4 25.2 
* wmmrn. i;;P :y;y;y;;iO;2' •B;P 427 

0.050 u 0.050 U 0.050 U 0.060 

impte Number; 
impling Location; 
aliix; 
ills ; 
lie Sampled: 
me Sampled'; 
Solids; 
luHon Factor: 

MEE025 
XI25 
Soil 

nig/Kg 
1119/00 
10:00 
76.2 
1.0. 

lEfeaiigi'ouriii 

K/IEE026 
XI26 
Soil 

mg/Kg 
11/9/00 
10:25 
83.8 
1.0 

MEE027 
X127 
Soil 

mg/Kg 
11/9/0O 
12.D0 
75.6 
1.0 

MEE028 
XI26 
Soil 

mg/Kg 
11/9/00 
12:15 
70.8 
1.0 

MEE029 
XI29 
Soil 

mg/Kg 
11/9/00 
15:45 
76.9 
1.0 

MEE02A 
XI30 
Soil 

mg/Kg 
11/9/00 
16:00 
74.1 
1.0 

ANALYTE Flag Result flsa Result Raa Result Flea Result Flag Result Flag Result Flag 

tflMONY 
tSENiciiisiiSt:!;:^ 
VRIUM 
iRYLLiUMiSsliSpyS^ 
VDIV4IUM 

IROMIUM 

IPPER 
-s».i 

AD 

LNGANESE 

SKEL 

LENlUM 

IDIUII4 

NADIUM 

ANIDE 

UJ m 

wm 
•ill 
UJ 

J 

»iiP' 
3.3 
171 

0.83 
008O 

^ 4230 
. -1S8, 

' 5.8 

•i..:;©;:.16400 
liiig2D;6i 

^ 2630 

'ul 

- No results reported trom Laboralory. 
Iitlgtited entries are at least ttiree times background, some will be ten 

;H;U:;;;4280: 
0.51 

!S::i?in;:o;75; 
50:1 

WMMoM 
0.070 

MlMm 
7.8 

8.1 mmmM 
5.9 

1470 
48.4 

•N:i;i;:!;:Qi)50:-
9.9 

422; 
1.6 

;;v;;;;i0:090 
206 

13 3 

m 
14400 

0:64 
K;;;.7;4; 

187 
;:;;iiii;;:^b.93: 

0.16 
:i^ijiOoo; 

86.0 
9.T 

25.2 
;F;;::233OO; 

45.2 
:;.::iK;;.3eeo; 

825 
•iiWoiw; 

22.3 

1.8 

• 348 
15.4 
34.9 mmmm 

J 

J 
iiWi: 
J 

J 

;i^i!4ipq: 
0.65 

7.6 
322 

mmA\ 
0.15 

liirobbi 
18.1 

26:9 

18.7 
:r;l;;;:;i;5i9d: 

473 
:h:;;|;;;OD40: 

23:3 
WiiSOTiJ: 

1.2 

354 
fSyiffiSilOJ: 

34.7 mmms 

R 

iipi 
m 
j 
m 
UJ 

'W;;; 
J 

0.60 

256 
iiiiiiKiiaiB/r; 

0.080 
};;n;:;::775o: 

17.3 

25.4 
19900 

21.5 
?;n::::i;i4l3d: 

601 
:®i;0:0TO; 

21.7 

1.1 
SififiiOiilOi 

377 
:;i;:t;;13.2: 

30.5 

:686b 
6.65 

;;:;;;;:;5.6: 
161 

6:080 
23900 

11.4 
64 

16.3 
j 17300 

13.8 
8360 

516 
;::D090 

21.6 
I1320 

1.2 
011 
443 

i::;;; 9.9 
21.7 

: 48.3 

J 
J 
J : 
UJ 
U 
J 

times background If background level Is estimated. 



CLARK OIL & REFINING COMPANY 
SAMPLE DESCRIPTIONS 

Table 9 

SAMPLE DEPTH APPEARANCE TVA READINGS (units) 
PID RD 

LOCATION 

. XI01 0.0' - 0.5' Tar like substance. 9 25 Hawthorne St. west of levee Just 
south of old waste water lagoon #1. 

X102 9'-11' Med. tan sllty clay, hydrcarbon 
odor. 

8 44 Deep sample In above location. 

X1Q3 T -3' Lt. tan, sandy, silty loam w/ 
gravel 

1 3 
./ 

Center of old Clark Oil dump, now used 
by Hartford for dirt, rock, concrete, etc. 

X104 13'-IS' Med. grey, clayey, sllL 12.5 51 Deep sample in above location. 

XI05 1'-2.5' Cinders at top, then black clay w/ 
some silt. 

3-5 22 North of former TEL building 

X106 9'-11' Dk. grey-green grey silt w/ 
V. 1. sand. 

92 900 Deep sample in above locaUon. 

XI07 1'-2.5' Ok. grey - black, sllty clay 20 1400 Within bermed.containment area of 
tank 35-1 4 35-i 

X108 4'-6' Med. grey silty clay 11 315 Within bermed contairiment area of 
tank 162 (formerly 10-2). 

XI09 1'-3' Dk. brown-Dk. grey silty clay 4 570 
Ambient air In bore hole 

Near NE corner of south tank farm 
south of Hawthorne SL 

X110 1'-3' Med.-Dk. grey clay. 42 50 North of drum accumulation/storage 
area in central portion of site. 

X111 9'. 11' . Grey green silt w/clay. 20 150 Deep sample In above location. 

X112 0.5' - r Black stained, oily, sllty clay. 17 7 Outside of SW corner of concrete 
containment wall of tank 71-18. 

X113 1'-3' Med. grey clay w/ some sllL 12 2 NE corner of bermed containment area 
of tank 120-2. 

X114 0.0' - 0.5' Leaded Tank Bottom material 
Black, stiff, slightly oily. 

NA NA SE corner of leaded tank bottom piL 

X11S 6'-8' Med. grey-greenish grey silL 40 12 South of leaded tank bottom pIL 



CLARK OIL & REFINING COMPANY 
SAMPLE DESCRIPTIONS 

• Table 9 

(cont.) 

SAMPLE DEPTH APPEARANCE TVA READINGS (units) 
PID RD 

LOCATION 

X116«117 
(Dup ol 
X116) 

0.0' - 0;5' Med.-Dk. brown sllty, sandy clay. NA NA 
1 

In drainage accumulation ditch SE of 
old (short) flare stack. ^ 

xiia r-3' Black fines of petroleum coke. 19 . NA SW corner of unused area east of 
coking area. 

xn9 8' -10' Med. grey clay mixed w/ yellow 
brown clay. 

46 NA Deep sample in above location. 

XI20 1'-4' . FIN & gravel to 3\ then black 
sllty clay. 

39 NA Just west of NW corner of Guard 
Basin In SE corner of site. 

X121 14'-IS' Olive brown clay to 143', then . 
grey brown, med.-flne, sand w/ . 
silt. 

18 NA Deep sample In above location. 

X122 8'. 10' Van sand at top, then olive 
brown clay. 

NA NA NE corner of site. 

Xi23 18'-20' Med.-cOufse brown sand. NA NA Deep sample In above location. 

X124. 0.0' - 0.5' Med. brown, sandy, sllty loam, 
very fine sllty sand. Mo.lsL 

NA NA Adjacent to NE corner of old API 
separator north of guard basin. 

X125 1'-3' Med.-Dk. brown, sllty, clay NA NA 
Too WBI & humid (or TVA 

East of Roxana Water treatment BIdg. 
east of Route 111. 

X-126 13'-15' Fine sandy silt from' 12' -14.5', 
then med.-course tan sand. 

NA ' NA Deep sample In above location. 

X127 2'-4' Dk. brown-Dk. grey clay. NA NA 
Too wet & hurrvd for TVA 

West of levee, west of old waste water . 
lagoon #2, north of Hawthorne SL 

XI28 144'-16' Dk; grey clay, petroleum odor 
& stain. 

NA NA Deep sample In above location. 

XI29 2' - 4' Gravel from p.0'-3.p', then Ok. 
brown-Dk. grey clay. 

NA NA 
Too wet & humid for TVA 

Immediately west of Blo-unit/API 
separator, west side of site. 

X130 14'-16' Dk. grey-black,silty clay, 
petroleum odor and stains. 

NA NA Deep sample in above-location 
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APPENDIX P-14 

HARTFORD REFINERY TRIANGLE SURFACE IMPOUNDMENT 

Current Conditions Report 
Premcor Refining Group, be. / Hartford, Illintss 
Appendices / 4/23/2003/ MMN/BRS 

w 
a Ji, l.a„a 
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Premcor 
Premier People, 

Products and Services 

TTie Pjemcor Refining Group 
Hartford Refine^ . 
201 East Hawttiome 
Hartford. Illinois 62048-0007 
618-254-7301 
618-254-6064 fax . 

l/f,d ^oooo2 

yir mL 

August 10, 2001 

Illinois Environmental Protection Agency 
Bureau of Land 
Remediation Project Management Section 
Site Remediation Program 
1021 North Grand Avenue East 
PO Box 19276 
Springfield, IL 62794-9276 

Re: April 10, 2001 lEPA Site Inspection by Mr. Chris Cahnovsky 

To Whom It May Concern: 

Please find enclosed the Site Remediation Program Application and Service Agreement 
(FORM DRM-1) for The Premcor Refining Group, Inc., Hartford Refinery Triangle 
Surface Impoundment. This package is in response to the discussion between the 
Premcor Refining Group, Inc. and the EEPA. 

Please call me at 618-254-7301, Ext. 218 regarding this application. 

Sincerely, 

Massood Modaires 
Environmental Engineer 

cc: Mr. Chris Cahnovsky, lEPA 
File 

RELEASABL£ 
AUG2 0?nni 

REVIEWER iviiv, 

X:\iTiassoo(l\corres\$ite remediation applicatioh08l00l.doc 08/09/01 I:4S PM 

Z""« 



Illinois Environmental Protection Agency 
Bureau of L^d 
Remedial Project Management Section 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Site Remediation Program Application and Services Agreement PRM- ij l< orm 

I. Site Identification: 

FOR ILLINOIS EPA USE: 
LOG No. 

Q SSOO Advance Partial Payment Included 
• DRM-2 SRP Form Included 

Q ORM-3 Request for Assessment Included 

Q ORM-4 Ta.\ Credit Budget Plan Included 

AUG 1 
lEPA/BOL 

Site Name: The Premcor Refining Group Jnc. Hartford Refinery Triangle Surface Impoundment 
Street Address: 201 East Hawthorne 
City: Hartford 
County: Madison ' 

ZIP Code: 62048 

Illinois Inventory I. D. Number: ILD041889023 

Site Base Map Attached Illinois EPA Permit(s): 

LUST/IEMA Incident Number(s), if applicable: 

Approximate Size of Site (Acres): 0-25 
U.S. EPA I.D. Number : 1190500002 

NA 

II. Remediation Applicant ("RA"): 

RA'S Name: Craig M. Kramer jitle; Refinery Manager 
Company: The Prenicor Refining Group, Inc. 
Street Address: 201 East Hawthome 
City: Hartford State: EL ZIP Code: 62048 
Phone: ^618) 254-7301 FEIN or SSN: 282-50-4441 

I hereby certify that I am authorized to sign this application and services agreement. I certify that the proposed project meets the 
eligibility criteria set forth in Section 58.1(a)(2) of the Environmental Protection Act (415 ILCS 5/58.1(a)(2)) and regulations 
promulgated thereunder and that this submittal and all attachments were prepared at my direction. In consideration for the Illinois 
EPA's agreement to provide (subject to applicable law, available resources, and receipt of the advance partial payment) review and 
evaluation services for activities carried out pursuant to Title 17 of the Illinois Environmental Protection Act (415 ILCS 5/58-58.12), 1 
agree to: 

(1) Conform with the procedures pfTitle 17 of the Illinois Environmental Protection Act (415 ILCS 5/58 - 58.12) and 
implementing regulations; 

(2) Allow for or otherwise arrange site visits or other site evaluations by the Illinois EPA when requested; 
(3) Pay any reasonable costs incurred and documented by the Illinois EPA in providing such services*; and 
(4) Make an advance partial payment to the Illinois EPA for such anticipated services provided in Section V of this application. 

As the Remediation Applicant, I understand that I may terrhinate this services agreement at any time, by notifying the Illinois EPA in 
writing that services previously requested under the services agreement are no longer wanted. Within 180 days after receipt of the 
notice, the Illihois EPA shall provide me with a final invoice for services provided until the date of receipt of such notification. 
To the best of my knowledge and belief, this request and all attachments are true, accurate and complete. I hereby certify that I have 
the authority to enter iiito this agreement. 

RA'S Signature: ^ Date: Au2USt 10.2001 

*In addition to the fees applicable under this Services Agreement, the recipient of a No Further Remediation Letter must pay 
to the Illinois EPA a No Further Remediation Assessment in the amount of the lesser of S2500 or an amount equal to the costs 
incurred by the Illihois EPA under this Agreement (35 lAC 740.615). 

IL 532 2546 
LPC 565 Feb-2000 



jil. Project Objectives: 

Release Letter Requested. 
Please complete one of the 
subsections by checking applicable 
boxes and including other; 
information (if necessary, additional 
information may be attached to this 
application form): 

I Comprehensive No Further Remediation ("NFR") Letter 

^ Focused NFR Letter 
Identify the focused contaminants of concern by checking the applicable box(es): 

3 Volatiles nBTEX • PCBs 
0 Semivolatiles 0 PNAs 0 Pesticides 

Other (identify): 

Metals 

4(y) Letter 
Identify the focused contaminants of concern by checking the applicable box(es): 

• Volatiles OBTEX 0 PCBS 0 Metals 
I Semivolatiles 0 PNAs 0 Pesticides 

Other (identify): j^ 
Identify the media of concern by checking applicable boxes: • 

I Soil 0 Sediments Other: 
Identify the actions (e.g., drum removal, spill response, etc.): 

B. Identify any support services being 
sought fi-om the Illinois EPA in 
addition to the review and 
evaluation services (if necessary, 
additional information may be 
attached to this application form): 

[• No additional support services are being sought 

I Assistance with community relations 

0. Environmental Remediation Tax Credit Budget Review (Attach DRM-4 
application) 

I I Sample collection and analyses 

Other (identify): ^ ' . 

C. Anticipated Schedule SRP Document 

Site Investigation Report 

Remediation Objectives Report 

Remedial Action Plan 

Remedial Action Completion report 

Projected Date of Receipt by Illinois EPA 

October 1,2001 
October 1,2001 
October 1,2001 
November 1,2001 

D. Identify the current and post-
remediation uses of the remediation 
site (if.necessary, additional 
information may be attached to this 
application form): 

Current Use: 
Petroleum Refinery 

Post-Remediation Use: 
Petroleum Refinery 



IV. Written Permission from the Property Owner (check one of the applicable boxes and provide 
additional information); 

0 RA is the property owner of the remediation site identified in Section 1 of this application. 

0 RA is not the property owner of the remediation site identified in Section I of this application. 
Property Owner's Name:_ 
Title: 
Company. 
Street Address: 
City: • State: ZIP Code: Phone: 

I hereby certify that the Remediation Applicant has my permission to enroll the site identified in Section I of this application into the 
Illinois EPA Site Remediation Program. I certify that the Remediation Applicant and designated representatives have permission to 
enter upon the indicated premises for the purpose of conducting remedial investigations or activities. 

Owner's Signature: • Date: 

For multiple property owners, attach additional sheets containing all the information above along with a signed, dated 
certification for each. 

V. Advance Partial Payment: 

The Remediation Applicant shall select one of the following advance partial payment plans: 
0 Plan 1: A $500 advance partial payment is included with this application. Please make the check payable to: "Illinois 

Environmental Protection Agency". Please include "For Deposit in the Hazardous Waste Fund" and the Remediation 
Applicant's FEIN or SSN on the check; or 

0 Plan 2: Request that the Illinois EPA determine the appropriate partial oavment fi.e.. approximately one-half of the total 
anticipated costs of the Illinois EPA, not to exceed $5.0001. A completed DRM-3 form fReguest for Assessment of Advance 
Partial Payment for Anticipated Services"^ must accompany this application so that the Illinois EPA may determine the 
appropriate advance partial payment specific to the services requested. 

NOTE: Illinois EPA cannot refund payments without a legislative appropriation. Payment under Plan 1 accelerates the review process 
but increases the risk of forfeiting the payment if the applicant is ineligible. Payment under Plan 2 may result in a larger advance 
partial payment when a final determination is made on the application, but it reduces the risk of forfeiture. 

A If this application contains plans and reports for review and evaluation by the Illinois EPA, a 
completed Form DRM-2 must also accompany this submittal. 

The Illinoii EPA ii tuthorized to require this information under Sectioo 4ISTLCS S/S8-SS.12 of the Environmental Proteetion Aciaiid regulations promulgated thereunder. Disclosure of this 
information is required as a condition of participation in the Site Remediation Program. Failure to do so may prevent this form from being processed and could result in your application being 
rejected. This form has been approved by the Forms Maiugement Center. All information submitted as part of this Application is available to the public except when specifically designated by the 
Remediation Applicant to be treated conEdentially as a trade secret or secret-process in accordance with the Illinois Compiled Statutes, Section 7(a) of the Environmental Protection Act, applicable 
Rules and Regulations of the Illinois Pollution Control Board and apphcabte Illinois EPA rules and guidelines. 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

2009 MALL STREET, COLLINSVILLE, ILLINOIS ,62234 

THOMAS V. SKINNER, DIRECTOR 

618/346-5120 
TDD 618/346-5155 

July 25, 2001 

The Premcor Refining Group 
Attn; Bill R. Irwin, EnvironmentarSupervisor 
201 East Hawthorne 
Hartford, Illinois 62048-0007 

Re: 1190500002-Madison County 
Premcor Refining Group 
ILD041889023 
FOS File 

Dej^ Mr. Irwin; 

On April 10, 2001, an inspection of the above referenced site was conducted by a representative 
of the Dlinois Environmental Protection Agency. The purpose of this inspection was to 
determine the site's compliance with the Illinois Environmental Protection Act and 35 Illinois 
Administrative Code 703, 721, 722, 724 and 728 regulations. 

For your information, a copy of the inspection report is enclosed. Attached to this inspection 
repbrt are the results of samples that were taken at your facility during this inspection. The letter 
"K" indicates that the constituent was not detected. The number preceding the "K" is the 
detection limit, or the level at which the instrument can detect the constituent. 

please contact me at 618/346-5120 if you have any questions regarding this inspection. 

Sincerely, 

Chris N. Cahnovsky, Acting Regional Manager f"-E NUMBER 6 70, 
Field Operations Section 
Bureau of Land RETAIN IN FILE uN/iL, 

CNC; 
Enclosure 

PRINTED ON RECYCLED PAPER 



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
BUREAU OF LAND/FIELD OPERATIONS SECTION 

RCRA INSPECTION REPORT 

GENERAL FACILITY INFORMATION 
JSEPA ID #: ILD041889023i. -• • 1EPA ID #: 1190500002 

•acility Name: Premcor Refining Group, Inc. Phone#: 618/254-7301 

.ocation: 201 East Hawthorne P.O. Box 7 County: Madison 

3itv: Hartford State: Illinois Zip Code: 62048-0007 

teqion: Collinsville Inspection Date: April 10.2001 Time: 10:00-12:00 

Weather: . . 
TYPE OF FACILITY 

lotified As: G-1 Regulated As: G-5/D 
TYPE OF INSPECTION 

;EI: CMeO&M: CSI: X NRR: F/U to: / / CCI: PIF: CVl: CSE: CAP: Other: 
NOTIFICATION INFORMATION (EPA 8700-12) 

lotification Date: 08/18/80 (initial) / / (subsequent) 
PART A_PERMIT INFORMATION (EPA 3510-3) 

art A Date: 11/11/80 Amended: / / Withdrawn: 11/23/82. 
PART B PERMIT INFORMATION 

art B Submitted/Issued (circle one): I / 
ACTIVE ENFORCEMENT 

as the company been referred to:^. USEPA: / / lAGO: I / County State's Attomey: / / 
ACTIVE ENFORCEMENT ORDERS 

ACQ: / . _ / CAFO: I I Federal Court Order: / / 

onsent Decree: / / „ IPCS Order 11/18/96 State Court Order: / / 

TSD FACILITY ACTIVITY SUMMARY 
Activity by 
•ocess Code On Part A? On Part B? 

Activity ever 
done? Ciosed? 

Being done 
during insp? 

Exempt per 
35 iAC Sec: 

On Annuai 
Report 

1998 1999 2000 

D80 (2) No No Yes . No Yes No N / N / N 

/ / • I.I 

1 1 

/ / 

/ / 

/ / 

/ / 

/ / 

/ / . 



I OWNER OPERATOR 
3me: Premcor Refining Group, Inc. Name: 

t ress: 201 E. Hawthorne Address: 

Hartford City: 

i m 
+e: Illinois Zip Code: 62048 State: Zip Code: 

ne#: 618/254-7301 Phone #: 

;RS0N(S) .'NTER-ViEWEa^ 

E 
- fRTLt PHONE# 

Christian Project Manaoer/Burns and McDonnell 636/305-0077 

eve Haug Environmental Protection Specialist 618/254-7301 

I 
I 
1 PECTION PARTICIPANT(S) AGENCY/DIVISION PHONE # 

is Cahnovsky lEPA/BOL 618/346-5120 

i Miller IEPA/BOL 618/346-5120 

hy Vieregge IEPA/BOL 618/346-5120 

I 
1 PARED BY AGENCY/DIVISION PHONE # 

Is Cahnovsky IEPA/BOL 618/346-5120 

SECTION X 
21(a) X 

1 21(e) X 
21(f)- X 

1 703.121(a) X 
WP 725.131 X 
|CP 725.151(b) X 1 
a 1 
1 
1 • • 1 . 

SUMMARY OF APPARENT VIOLATIONS 

j^ontinuing Violation 

AREA SECTION X AREA SECTION X 



1190500002 - Madison County 
Premcor Refining Group 
Date of Inspection: April 10, 2001 
Prepared by: Chris Cahnovsky 

NARiElATIVE 

On April 10, 2001,1 conducted a Compliance Sampling Inspection at Premcor Refining 
Group in Hartford, Illinois. Members of the Illinois EPA sampling team were Tom 
Miller and Kathy Vieregge; Present representing Premcor were Steve Haug and Paul 
Christian, Project Manager for Bums and McDonnell. 

Preincor's Hartford refinery is a coking refinery with a capacity to process 70,000 barrels 
per day of heavy, sour crude. The refinery processes more than 60,000 barrels per day 
(BPD) of intermediate and sour cmde oils to produce more than 30,000 BPD of gasoline 
and more than 21,000 BPD of diesel fuels. In addition, the refinery produces more than 
1,000 BPD of asphalt, more than 800 BPD of liquefied petroleum and greater than 4,000 
BPD of petroleum coke. The processes at Premcor include the crude unit, delayed coker 
unit, fluid catalytic cracker, alkylation unit, reformer, distillate hydrodesulfurization unit, 
total isomerization process, and the biological oxidation unit (wastewater treatment 
process). 

The purpose of this inspection was to obtain samples for laboratory analysis of the soils 
and sludge in the Triangle Surface Impoundrnent. The Triangle Surface Impoundment is 
located south of Tank 200-1. This impoundment measures about 130-foot by 180-foot by 
13U- toot by 9-toot deep and covers an area about 8,450 ft". The Triangle Surface 
Inapoundment is a manmade-diked excavation formed primarily of earthen materials. Per 
Premcor, this irhpoundment contains cmde oil tank bottoms. The surface impoundment 
vyas covered with a dry cmst of weathered petroleum hydrocarbons. The sludge under 
the cmst was a wet sticky oily sludgei Per Mr. Haug, no waste has been placed in this 
impoundment in over 23 years. At this time, the Illinois EPA does not possess evidence 
that the waste placed in this impoundment is subject to RCRA. 

The samples were collected in accordance with the Bureau of Lands Sampling 
Procedures Guidance Manual (1997) and the Site-Specific Sampling and Analysis Plan 
Surface Impoundment by Tank 200-1, Premcor Refining Group Hartford, Illinois, April 
200L. The SAP called for the collection of six samples. However, only two samples 
were obtained due to the oily sticky nature of the soil/sludge and the difficulty in 
collecting the samples. The Ulinbis EPA sampling team collected duplicate samples for 
Premcor's consultants Bums and McDonnell. 
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The^samples were obtained using pre<lcan^d kaillds's stee^^^ waT"''" 
taken from the southeast comer of the impoundment. The auger was advanced to the 
bottom of the impoundment to collect a 0-6-inch sample of the bottom soil. The 
impoundment was about three feet deep at this sampling location. Sample X202 was 
taken from the middle of the west side of the impoundment. The auger was advanced to 
the bottom to collect a 0-6-inch sample of the bottom soil. The impoundment was about 
five feet deep at this sampling location. Both samples were placed in glass jars with, 
polyethylene lids. The sample containers were placed in a cooler of ice for transport to 
the Agency's laboratories. The auger handle was decontaminated between use with 
liquinox wash and a final rinse with de-ionized water. 

A portion of the samples was sent to the Illinois EPA's Springfield laboratory for volatile 
organic and semi-volatile organic analysis and the paint filter test. A portion of the 
samples was also sent to the Illinois EPA's Champaign laboratory for total metal and 
TCLP metal analysis. The Collinsville Office received the results of the samples on July 
11, 2001. The detailed analytical results are attached to this narrative. Tables 1, 2 and 3 
are a summary of the results. 

Sample X201 exceeded the 35 111. Adm. Code 742: Tiered Approach to Corrective Action 
Objectives, Tier 1 Soil Remediation Objectives for Residential Properties Ingestion 
Exposure Route-Specific Values for Soils for Benzofajanthracene, Benzofblflouranthene. 
Benzo(a)pyrene, Dibenzo(ah)anthracene and Arsenic. Sample X201 also exceeded the 
Soil Component of the Groundwater Ingestion Exposure Route Values for benzene, 
Ethylbenzene, Xylenes and Lead. 

Sample X202 exceeded the 35 111. Adm. Code 742: Tiered Approach to Corrective Action 
Objectives, Tier 1 Soil Remediation Objectives for Residential Properties Ingestion 
Exposure Route-Specific Values for Soils for Naphthalene, Benzo(a)anthracene, 
Benzo(b)flouranthene, Benzo(a)pyrene, lndeno(l,2,3-CD)pyrene, Chrysene, 
bibenzo(ah)anthracene. Arsenic and Beryllium. Sample X201 also exceeded the Soil 
Component of the Groundwater Ingestion Exposure Route Values for Benzene, Toluene, 
Ethylbenzene, Xylenes and Lead. 

On April 12, 2001, Premcor began removing waste from the Triangle Surface 
Impoundment. As of July 11, 2001 Premcor has removed the following from the 
Triangle Surface Impoundment. 

3010 barrels of oil recovered. This amount was recovered after the separation of 
solids and liquids at the centrifuge. This material was sent to the crude unit for 
re-refining. 
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- 5850 barrels of water recovered. This is the amount recovered after the separation 
of solids from liquid and the centrifuge. The recovered water was reprocessed 
through the Bio-Unit. 

- 66 tons of AFCM were recovered from the centrifuge and injected into the 
Delayed Coker Unit. 

2500 barrels of slurried Triangle waste still on-site waiting to be processed at the 
centrifuge. 

- 1066 barrels of waste estimated to still be in the Triangle Surface Impoundment. 

On July 23, 2001,1 spoke telephonically with Bill Irwin, Environmental Supervisor 
of Premcor. Mr. Irwin and I discussed the possibility of Premcor entering into the 
State of Illinois Site Remediation Program (SRP). Mr. Irwin stated that Premcor 
intentions are to enter into the SRP for the clean up of the Triangle Surface 
Impoundment. On July 23, 2001,1 mailed Mr. Irwin a copy of the SRP enrollment 
application. 



^Table I: Organic Tier 1 - Cleanup Objectives for Soil (mg/Kg) 

CHEMICAL X201 X202 TACO, 

' T'f^Hthalene " " i:^ • 

2-Methylnaphthalene 63 290 

Acenaphthene 2.1 14 570 

Anthracene 0.21K 14 12,000 

Dibenzofuran 2.1 8.4 

Fluorene 6.6 26 560 

Phenanthrene 22 130 140 

Flouranthene 2.0 17 3,100 

Pyrene 17 • 150 2,300 

B en2o(a) A n thracene 0.9 

Chrysene 15 88 

Benzo(b)Flouranthene 0.9 

Benzo(a)Pyrene 0.09 

IndenO( 1,2,3-CD)Pyrene 0.9 

Dibenzo(AH)Anthracene 0.09 

Benzo(GHI)Perylene 1.3 17 2,300 

Benzene 0.03 

Toluene 12 

Ethylbenzene 13 

Xylenes 150 

1. 35 111. Adm. Code Part 742: Tiered Approach to Corrective Action Objectives - Tier 1 
Soil Remediation Objectives for Residential Properties. 



Table 2: TCXJ' Metals Tier 1 Cleanup Objectives for Soil (mg/L) 
Parameter/sample 

(TCLP) X201 X202 TACO, 

Antimony 0.006K 0.006K 0.006 
i^enic ' 0.01 OK • ""'0.05 
Barium 0.96 1.3 2.0 

Beryllium O.OOIK 0.0012 0.004 
Cadmium 0.005K 0.005K 0.005 
Chromium 0.005K 0.005K 0.1 

Lead 0.0075 
Mercury O.OOIK O.OOIK 0,002 
Nickel 0.077 0.049 0.1 

Selenium O.OIOK 0.013 0.05 
Silver 0.QP5K 0.005K 0.05 

Vanadium 0.005K 0.005K 0.049 
Zinc 0.25 0.20 5.0 

Table 3; Total Metals Tier 1 Cleanup Objectives for Soil (mg/Kg) 
Parameter/sample 

(TOTAL) X201 X202 TACO, 

Antimony l.lK 0.85K 31 
Arsenic 0.4 
Barium 330 200 5500 

Beryllium .:1_8K 0.1 
Boron 9.rK 7.1K 7000 

Cadmium .91K .71K 78 
Chromium 6.4 11 270 

Cobalt 5.1 8.9 4700 
Copper 23 16 2900 

Iron 6200 7700 — 
Lead 43 17 400 

Mercury • lOK .IOK 10 
Nickel 17 15 1600 

Selenium 1.8K 1.4K 390 
Silver .91K ,7 IK 390 

Vanadium 23 19 550 
Zinc 90 55 23,000 

1. 35 ill. Adm. Code Part 742: Tiered Approach to Corrective Action 
Objectives - Tier 1 Soil Remediation Objectives for Residential 
Properties. 



THB ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF LAND POLLUTION 

Site Inventory #: /. i S D^ Q OQ Facility Name: 
•* u 

Federal I.D. #: County: ' 

Sample #: 

Consisting of the 
Indicated # 
of Bottles 

Xa-21 
)(903. Jo-

Date Collected 

1Jlo/oi 

Duplicate Samples requested: 7 Yes ZZZ7 No 
Receipt for gjtmples listed above is hereby acknowledged. / / 

/Da^ 

Title Date 

COMMENTS: \/nr. J ,*^i/or . fCf, , (PA'-^ 

•XMj-rcLP Pv^k 
NOTE: White Copy - Division File 

Yellow Copy - Regions 
Pink Copy - Owner/Operator/Agent 

OS:TH:Ihh:AC-XI 

IL 532-1752 
I pp ? n Q 1 7 / n n 



ux.r\.iryj3 v^iidin oi L/OCUment 
(Analysis Request and Rece,ipt for Samples) 
Page l_ of / 

HI U OOU^ 
t'USEPA ID# 

fnmi6o/\ 

Frct^ co/s. m ny ^rtpt^jP 
1 Other Laboratory Nrfme, Address; ani 

Groundwater 
File 

Receipt for Samples: Collection gf the above-listed samplels) at the indicated site jj,hpreby acknoyledget 

SignalureA^itle of Facility Representative, Date 

theabove-listLl sample's) 

Samplers (primed names and sigrtatures) , 

dkr'M A/Aov6>^ryl| / 
(njlea, 

/C/f-fXsZ \/lt ' - " •" 

Split(s) Offeredf(3/ " Acceptedf^p| 

re & Initials 
^ I vvrote my initials, the date, and the time on the seal(s). 

Date Tirrre (24 hr elk) 

/v-y^ 
the sealer's initials and sealing date written on the seal(s). 

Received by 
Carriers; I oertity that 1 receive 

Relinquished 
(Sealer) 

ile(s) with the seaUs) intact and 
Date Time (24 hr elk) Date 

9//o/^/ 
Time (24 hr elk) 
/i - (go 

To Container for Shipment 

IL 532-2311 
LPG 525 



I 
I MPLE NUMBER 

MPLING POINT 

ILLINOIS ENVIRONMENTAL PROTECT ION' AGENCV 

: 3105503 
OESC. : PREMCOR REFINING GROUP X201 

^BMITTING SOURCE # : 1 190500002 
»T£ COLLECTED : 010410 

SITE # : 

; 0 IA?E-C't 

KMMENTS : 
NDING CODE : L!*41 

;AM TYPE CODE : 

BkTE RECEIVED : 010411 
AB OBSERVATIONS i 
IPERVISORS INITIALS : 

TIME COLLECTED ; 1045 

"OELIVEffED BY : UPS 

SAMPLING PROGRAM ; 

AGENCY ROUTING ; 00 
SAMPLE PURPOSE CODE : 0 

UNIT CODE : 
REPORTING INDICATOR 

r CEO 

TIME RECEIVED ; 0900 RECEIVED BY : PMO 
TRIP BL SAM# : 

NOTE : < = LESS THAN VALUE 

10000 PHrFINAL TCLP EXT UNITS 

10318 SOLIDS/X WET SAMPL X 
9023 MERCURY^SW84 D/WT MG/XG 

49099 ARSENICrTCLP SLD MG/L 

I 
i 

9102 
9105 
91 12 
9115 

49119 
«9581 
• 9705 
"7545 

>9548 
8463 

79580 
19594 
79645 
^9651 
•9703 
T9706 

BERYLLlUMrTCLP SLD MG/L 
CHP.OMIUMxTCLP SLD MG/L 
NICKEL^TCLP SLD MG/L 
SILVER/TCLP SLD MG/L 

VANADIUM^TCLP SLD MG/L 
CALCIUMi'SW34 0 /WT MS/KG 
S0DIUM/'SW846 D/WT MG/XS 
ALUMINUM,SW3 D/WT MG/KG 

ARSENIC,SW34 
BORON,SW846 
CAD!1IUMXSW34 
C0PPER/SW846 

IR0N,SW845 
MANGANESE,SW 
SELENIUM,SW3 
STRONTIUM,SW 

D/WT M6/KG 
D/WT MG/KG 
D/WT MG/KG 
D/WT MG/XG 

D/WT 
D/WT 
0/WT 
D/WT 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

4.9 A100C0 PH,INIT TCLP EXT UNITS 
55.2 P49134 MERCURY,TCLP SLD MG/L 
0.10K P49100 ANTIMONY,TCLP SLD MG/L 
0.010K P49101 BARIUM,TCLP SLD MG/L 

0.0G1K P49103 
0.005K P49109 
0.077 P49114 
0.005K P49113 

CADMIUM,TCLP SLD 
LEAD,TCLP SLD 
SELENIUM,TCLP SLD 
THALLIUM,TCLP SLD 

MG/L 
MG/L 
MG/L 
MG/L 

0.005K P49074 ZINC,TOT,SLD,TCLP MG/L 
3700 P79650.MAGNESIUM,SW D/WT MG/KG 
91K P00937 POTASSIUM,SW D/WT MG/KG 
1500 P79547 ANTIMONY,SW8 D/WT MG/KG 

>722 VANADIUM,SW3 0/WT MG/KG 

7.6 
9.IK 
0.91K 
23 

6200 
1 30 
1 . 3K 
22 

23 

P79550 BARIUM,SW846 
P79556 BERYLLIUM,SW 
P79591 CHROMIUM,SW3 
P79593 COBALT,SW846 

P79649 LEAD,SW846 
P79671 NICKEL,SW846 
P79704 SILVER,SW846 
P79712 THALLIUM,SWS 

D/WT MG/KG 
D/WT MG/KG 
D/WT MG/KG 
D/WT MG/KG 

D/WT MG/KG 
D/WT MG/KG 
D/WT MG/KG 
D/WT MG/KG 

7.5 
O.OOIK 
0.006K 
0.96 

0.005K 
0.024 
0.010K 
0.C10K 

0.25 
1 900 
300 
1 .1 K 

330 
0.18K 
6.4 
5.1 

43 
17 

1 
91< 
3K 

P79726 ZINC,SW846 D/wr MG/KG 90 

I 
I 
I 
I 
I 



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

rAMPLE NUMBER : 31 05509 
IAMPLING POINT DSSC. : PREHCOR REFINING GROUP K202 

lUBMITTING SOURCE # ; 1190500002 
lATE COLLECTED : 010410 

SITE # : 

.3-Y ^ 
OMMENTS : 
UNDING CODE ; LP41 
AM TYPE CODE : 

ATE RECEIVED : 010411 
AB OBSERVATIONS : 
UPERVISORS INITIALS : 

TIME COLLECTED : 1055 SAMPLING PROGRAM : 

. DELIVERED-

AGENCY ROUTING : 00 UNIT CODE : 
SAMPLE PURPOSE CODE : 0 REPORTING INDICATOR ; B 

TIME RECEIVED ; 09C0 RECEIVED BY : PMD 
TRIP BL SAM# ; 

CEO . NOTE : K = LESS THAN VALUE 

10000 PH-rFINAL TCLP EXT UNITS • 4.7 A10000 PH,INIT TCLP EXT UNITS • • 7.1 
70318 SOLIDS/X NET SAMPI L X • 70.7 P49134 MERCURY,TCLP SLD MG/L • O.OOK 
99023 MERCURY/-SWS4 D/WT HG/KG • D.10K P49100 ANTIMONY,TCLP SLD MG/L • 0.006K 
49099 ARSENIC,tCLP SLD MS/L • * 0.013 P49101 BARIUM,TCLP SLD NG/L • 1-3 

49102 BERYLLIUMvTCLP SLD MG/L • O.C012 P49103 CADMIUM,TCLP SLD MG/L • • O.OOSK 
49105 CHROMIUM,TCL P SLD MG/L • • O.OOSK P49109 LEAD,TCLP SLD MG/L • • 0.031 
49112 NICKEL,TCLP SLD MG/L J 0.049 P49114 SELENIUM,TCLP SLD MG/L m 

m 0.013 
49115 SILVER,TCLP SLD MG/L • 0.CO5K P49118 THALLTUM,TCLP. SLD MG/L • O.OIOK 

4 9119 VANADIUM,TCLP SLD MG/L • O.OOSK P49074 ZINC,TOT,SLD, ,TCLP MG/L . • • 0.20 
79581 CALCIUM,SW84 D/WT MS/KG • 5300 P79650 MAGNESIUM,SW D/WT KG/KG • • 3400 
79705 SODIUM,SW546 0/WT MG/KG • 71K P00937 POTASSIUM,SW D/WT. MG/KG « • . 600 
97545 ALUMINUM,5WS D/WT MG/KG • 5 200 P79547 ANTIMONY,SWS 0/wr MG/KG • 0.35 K 
79548 ARSENIC,SW34 D/WT MG/KG • 4.6 P79550 BARIUr4,SW846 D/WT MG/KG • • 200 . 
r8463 BORON,SW846 D/WT MG/KG : 7 ,1 K P79556 BERYLLIUM,SW D/WT MG/KG 0.32 
7958G CADMIUM,SH84 D/WT MG/KG • 0.71K P79591 CHROMIUM,SWe D/WT MG/KG • 11 
F9594 COPPER,SWB46 D/WT MG/KG » • 16 P79593 COBALT,SW846 D/WT ,MG/KG • « 8.9 

F9645 IR0N,SW846 D/WT MG/KG • 7700 P79649 LEAD,SW846 D/WT MG/KG • a 17 
'9651 MANGANESE,SW D/WT MG/KG •• • . 130 P79671 NrCKEL,SW846 D/WT MG/KG a 15 
79701 SELENIUM,SW8 D/WT MG/KG • *1 .4K O79704 SILVER,SWS46 P/WT MG/KG a • ' 0. 71 K 
79706 STRONTIUM,SW D/WT MG/KG • 22 P79712 THALLIUM,SWS D/WT MG/KG a 

a 1 .4K 

'9722 VANADIUM,SWS D/WT MG/KG • 19 P79726 ZINC,SW546 D/WT MG/KG a 55 



MBn ofHwdy Hvmei 
Analysis Request and Receipt for Samples) 
'age /_ of / 
roject Mari^Jger's Name/Address/Phone #: 

, c/o lEPA 

USEPA ID# 

_XL,PmiW(D^ 
2125 S. 15( Street 

lEPA Laboratory (circle one) 
Z^rr^/fACo/g I r\ ({prcpt^iP 

r-^Other Laboratory Ndnie, Addressfar and Phone # 

Groundwater 
File 

Delwered by [23} 

ignalure/Tille off acilily Represenlativp, Dale 
amplers (printed names and signatures) 

C^k At? y bky (3/d>6L 
Tef/ry 

.arners: I canity that I receivecMtie corfljtrierts) ly^ding Itie aboyi^nlpl 
Relinquistied b/O ^ /I ^ Date / / 
(Sealer) (i/"/Ol 

led site « hpreby acknoyledgec 

XCA-in/ 
M IWi -S-l^-D 
ase # (if applicable) 

.Lab)^5apst^^4tyi^ 
VJ 
o 
> 

li 
O 
<0 

o 

w 
«3 

ii'- Tfi 
vi> 

Field 
Sample # 

H 
O 
L 
D 

ly/n) 

Spill 

(y/n) 

# 
9otlle 

V 
0 
L 

(01.) 

Date 
Collected 
& Sealed 

Time 
Collected 
(24lirclk) 

Collection 

Time Sealec 
(24 hr elk) 

Information 

Sampler's 
Initials Collector or Laboratory Comments 

Seal 
Intdct? 
(y/h) 

> X > i i X Uoj H r s S3, tlwhi 0\7S' y/UC. 

> X X X } X X Uvs-. fl f 5 63 Hjioloi '0:^^ //.•/7 d/uc 
• O-

> 

li ^ Op -

l?!swii* I . Rp)np*rxrmr 

1 Jill fin Onfjf 
.yf 

1 
1 zUOJ 

^PA'DlfiQ 
•T'.'l 

iiliipw ! 
i 
) 
« 

•• .*••• 
Sealer. initials, the dale, and (lie lime on (tie seaUs). 
Sealer's Jign^bre & Initials 

ifkkc 
Dale 

Vl/o/ci 
Time (24 hr elk) 

/v-y^ 
lets) with the seaKs) inlacl and the sealer's initials ^nd sealing dale written on the seal(s). 

Time (24 hr elk) Received by 

09 
Dale j , 

Y/'i/o/ 
Time (24 hr elk) 

09'/.9^ 

To Container for Shipment 

L 532-2311 
.PC 525 



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

'LE NUMBER : 0103317 
'LING. OQINT OESC. : M A 0 I S ON / H A RT F 0 R D/P R EMC 0 R REFINING GROUP 

1ITTINS SOURCE n : 1190500002 SITE # : 
: COLLECTEO ; 010410 TIME COLLECTED : 1025 SAMPLING PROGRAM : 

ECTEO BY : CNC DELIVERED BY : CNC 
1 £NT S .S^Q.C/ FLA4ti POIM.ZWAI NT FILTER , • 
)ING CODE LP4T AGENCY ROUTING UNIT CODE : 
TYPE CODE : SAMPLE PURPOSE CODE : F REPORTING INDICATOR : 3 

: RECEIVED : 010411 TIME RECEIVED : 1130 RECEIVED BY : JIM 
"OBSERVATIONS : 1^320Z/2-6QZ/2"20Z TRIP 8L SAMff : 
:RVIS0RS INITIALS : CMC NOTE : K = LESS THAN VALUE 

TOTAL PC.3S UG/<G 100K 
b94 PHENOL ' UG/3 : 0. 21< 
273 BISC2-CHLOROETHYL)ETHER UG/G •' • Q.21K 
536 2-CHLOROPHENOL UG/G • 0.21IC 
5 6 6 1 ,3-DICHL0R0BEN2£NE UG/G • *' 0.21IC 

571 1 ̂ 4-DICHL0R0BENZ£NE UG/G • • 0.21< 
147 BENZYL ALCOHOL UG/G • • —— 

536 1/.Z^DICHLOROBENZENE UG/G • Q.21IC 
300 2-METHYLPHENOL UG/G • m D.Z1K 

2.33 Bis(2-CHL0S0IS0?R0PYL)ETHER UG/G • • 0.21K 
300 4-HETHYLPHENOL UG/G Q.21K 
L2S N-NITROSO-OI-N-PPOPYLAMINE• UG/G •' 0. 21K 
: 96 HEXACHLOROETHANE UG/G « C.21KP 

.47 NITROSENZENE UG/G 0.21K 
^03 ISOPHORONE UG/G « « 0.21K 
i9l 2-NITROPHENOL UG/G • -• C.21< 
)0 6 2^4-0 IMETHYLPHENOL UG/G • -0.21 K 
:47 BENZOIC ACID UG/G • 
73 SIS CZ-^CHLOROETHOXY) METHANE UG/G « 0.21< 
i01 2/. 4-DICHLOROPHENOL . UG/G • m 0.21X 
51 1>2r4-TRrCHL0R0EENZENE UG/G • 0.21K 

96 NAPHTHALENE UG/G 7.6 
00 4-CHLOROANILINE UG/G • • 0.21K 
91 HEXACHLOROBUTADIENE - UG/G • 0.21K 
52 4^CHL0R0-3-MSTHYLPHEN0L UG/G • • 0.21K 

1 6 2-METHYLNAPHTHALENE UG/G • 63 
86 HEXACHLQROCYCLOPENTAOIENE UG/G • • 0.21KP 
21 2^4V6-TRICHL0R0PMEN0L UG/G • C. 21 K 
87 2/4,5-TRICHLOROPHENOL UG/G • • 0.21< 

\/-7 



i E NUM3ER : 0103317 

^51 
BOO 
*341 
.200 

Is25 

i 05 
1 6 

2-CHL0R0NAPMTHAL£N£ 
2-NITROANlLINE 
DIMETHYL»HTHALATE 
ACSNAPHTHYLEVE 

2/-6-DINITR0T0LUENE 

.A~c t N A ? H T H E N E 
2,4-DINITRCPHENOL 

.64 6 
K0 2 
*1 1 

• 336 

§41 
^81-

f oo 00 

636 

100 
32 

461 

I 
i 

p 

I 

20 
10 
76 
6 9 

c -J 

31 
26 
20 

too 
#9 6 
23 0, 

I-
247 

i 

4-NITROPH ENOL 
OIEENIOfURAN 
2/4-DINITROTOLUENE 
D IF.THYLPHTHALATE 

4-CHLOROPHENYL PHENYL ETHER 
FLUORENE. 
4-NITROANILINE 
4,6-DINITR0-2-METHYLPH ENOL 

4-3R0M0PHENYL PHENYL ETHER 
HEXACHLOROsENZEfJE 
PENTACHLOROPHENOL 
PHENANTHRENE 

ANTHRACENE 
DI-N-3UTYLPHTHALATE " 
FLUORANTHENE 
PYRENE 

AIITVL «EN7Y; BUTW4|_iiTr 

3x3 • - DICHLOR02ENZIDINE 
GENZO(A)ANTHRACENE 
CHRYSENE 

315 C2-ETHYLHEXYL)PNTHALATE 
DI-N-0CTYLPHTHALAT£ 
3ENrC(5)FLUORANTHENE 
3ENZ0(<)FLU0RANTH£NE 

5ENZ0(A)PYRENE 
INDEN0(1/2x3-CD)PYRENE 
.DI3ENZ0 (AH) ANTHRACENE 
3tNZ0(5HI)PERYLENE 

I 

UG/G 
U6/G 
UG/G 

UG/G 
.-.UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

|,) G / G 
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 

BACCEPTABLE QUALITY CONTROL COULD NOT BE 
OBTAINED FOR THIS ANALYTE. 

ACCEPTASLE QUALITY CONTROL COULD NOT BE 

f TAINED FOR THIS ANALYSIS POSSIBLY DUE TO 
TRIX EFFECT. 

0.21K 
G.21IC 
0.21K 
0. 21 < 

0.21 < 
0.21K . 
2.1 
1 .4K 

0.21K 
2.1 
C. 21< 
.0 . 2 1 K 

0. 21 K 
6.6 
C.21K 
0.35K;^ 

0.21K 
0.21K 
0.21K 
22 

G-aiK 
0.21X . 
2.0 
176 

n . ? 1 »• 
0.21 < 
8.5 
15 

0.21K 
0.21K 
2,4 
0.21K 

4.0 
0.266 
0.596 
1.36 

I 
I 



LE NUnSER : 0103317 

THIS SAMPLE WAS AMALYZED AFTER THE 30 DAY 
HOLDING PERICO. 
418 CHLOROMETHANE UG/G : 4.5K 
41 3 SROMOMETHANE UG/G : 5.9 a 

.. .~ 
1 75 VINYL CHLORIDE ^ UG/G : 4.5< 
311 CHLOROETHANE UG/G : 4.5K 
423 METHYLENE CHLORIDE. UG/G : 4.5K 
552 ACETONE UG/G : 23K 

428 TRICHLOROFLUOROMETHANE UG7G : 4.5K 
277 oROMOCHLOROMETHANE UG/G : 4. 5IC 
041 CARBON DISULFIDE UG/G : 4. 5 K 
501 1^1-OICHLOROETHYLENE UG/6 : 4.5K 

496 1r1-OICHLOROETHANE UG/G : 4.5K 
546 TRAN3-1/-Z-DICHLORO ETHYLENE UG/G : 4. 5K 
093 CIS-1y2-OICHLOROETHYL£NE . UG/S. : 4.5K 
106 CHLOROFORM UG/G : 4.5K 

531 1/2-D:CHLOROETHANE UG/G : 4.5< 
395 2-3UTAN0NE(MEK) UG/G ; 23< 
506 Ixly-I-TRICHLOROSTHANE UG/G : 4. 5K 
102 CARBON TETRACHLORIDE UG/G : 4.5K 

491 METHYL TERT BUTYL ETHER UG/G : 4.5K 
1 01 DIC H L OR OS R OMOM ETH A N E . UG/G : 4.5K 
341 1^2-DICHLOROPROPANE UG/G : 4.5K 
7 0 A. • C I 3 -1 / T - ; I : H L 0 R 0 P P 0 p EN E , JG/S ; 4. 5K 

I 30 TRICHLOROETHYLENE UG/G. : 4.5X 
105 CHLORODISROMOMETHANE UG/G : 4.5< 
511 1/-.I y-H-TRICHLOROETHAME UG/G. : 4. 5 K . 
1 24 BENZENE UG/G : 23 

S99 TRANS-1/.3^DICHL0R0PR0PENE UG/G : 4.5K 
376 2-CHLOROETHYLVINYL ETHER UG/G : 0.5K 
,04 3R0M0F0RH UG/G : 11K 
1 33 4-M£THYL-2-PENTAN0NECMIB<) UG/G : 4.5K 

03 2-HEXANONECMaX) UG/G : 4.5K 
.75 TETRACHLOROETHYLENE UG/G : 4.5K 
-16 1x1/2/2-TETRACHLOROETHANE UG/G : 4.5K 
31 TOLUENE UG/G : 4.5K 

01 CHLOR'OBENZENE UG/G : 4.5K 
13 ETHYLBENZENE UG/G : 120 
28 STYRENE UG/G : 4.5K 
51 XYLENE UG/G : 380 

SOPROPYL3ENZENE UG/G ; 43 



I 
i 
I 

E NLl'-iaER : D103S17 

S.9UG/G FOUND IN LA50RAT0RY 9LAN<. 
ROSAELE LABORATORY CONTAMINATION. 
CCEPTASLE QUALITY CONTROL 

OULD NOT BE OBTAINED FOR 
C3 ANALYSIS. 

I N-346 METHOD 8260 QUALITY C0NTROL"CRITERI A 
WAS NOT MET FOR THIS SAMPLE. 

Jo TCLP COMPOUND ABOVE REGULATORY LIMITS 
DETECTED IN VOLATILE AND 5£MI-V0LAT ILE 

I 
I 

NALYSIS. 

OTAL NON-TARGET COMPOUNDS UG/GJ 6200 

NON-TARGET COMPOUNDS INCLUDE; 

(ISC. PNAS 3-SUBSTITUTED BENZENES 
LIPHATIC HYDROCARBONS 

IISC. ORGANIC COMPOUNDS ESULTS OF PAINT FILTER TEST SHOW NO FREE 
-IQUIDS PRESENT. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



ILLINOIS ENVIS^ONI^ENTAL PROTECTION AGENCY 

fPLE NUMSER ; 01Q3818 
'.PLING POINT DE3C. MADISON/HARTFORD/PREMCOR REFINING GROUP 

JMITTING SOURCE s : 
If: COLLECTEO : 010410 

SITE ff ; 
tiMS COLLECTED : 1055 SAMPLING PROGRAM 

.LECTEO 3Y ; CNC DELIVERED.BY : CNC 
1M ENTS : VOC /S^/'O.CV-P.C&./TLC I-NT- -.F-I LTE R/ FL-AS-H- POINT 
JDING CODE : LP41 AGENCY ROUTING : — UNIT CODE ; 
\ .TYPE CODE : SAMPLE PURPOSE CODE :• F • REPORTING INDICATOR ; 

•E RECEIVED : 010411 TIME RECEIVED : 1130 RECEIVED 3Y. : JIM 
i OBSERVATIONS : 1^3201/2-601/2-20Z TRIP BL SAMP : 
•ERVISORS INITIALS : CMC NOTE : K = LESS THAN VALUE 

'519 TOTAL PC3S UG/KG 100K 

601 

21 

PHENOL UG/G m • O.AIK 
BISC2-CHL0R0STHYL)ETHER UG/G m • 0 . 4 1 K 
2-CHLOROPHENOL UG/G • 0.41K 
1^3-0ICHLORO3ENZSNE UG/G • 0. 41 K 

1r4-DICHL0fi0BENZENE UG/G a • 0.41 K 
BENZYL ALCOHOL UG/G • 
•1/-2-DICHL0RO3ENZENE UG/G • • 0.41K 
2-METHYLPHENOL UG/G • • 0.41K 

3IS(2-CHL0R0IS0?R0PYL)ETHER UG/G • • 0.41 K 
4-METHYLPHENOL UG/G • • 0. 41 K 
N-NITROSO-DI-N-eRO®YLAMINE UG/G • m- 0. 41K 
HEXACHLOP.OETH AN£ UG/G • • 0.41<P 

NITROBENZENE UG/G • • 0.41K 
ISOPHORONE , UG/G ; • 0.41K 
2-NITROPHENOL UG/G • • Q.41< 
2x4-DrMETHYLPHEN0L UG/G • 0.41K 

3£NZOrCACIO UG/G • • —————— 
3IS(2-CHL0R0ETH0XY)METHANE UG/3 • • 0. 41 •< 
2.< 4-D ICHLOROPH ENOL UG/G • o.4i< : 
1^2r4-TRICHL0R03ENZENE UG/G 0.41 K 

NAPHTHALENE UG/G • • 22 
A^CHLORQANILINE UG/G • • 0.41 K 
HEXACHL0R03UTA0IENF UG/G • • C. 41 < 
4-CHL0R0-3-METHYLPH ENOL UG/G • • 0.41< 

2^M£THYLNAPHTriA.LEN5 UG/G • • 290 
HEXACHLOROCYCLOPENTADIENE UG/G • • 0.41<#-
2/'.4r6-TRICHLORO PHENOL UG/G • • 0.41K: 
2^4,5-TRIChLOROPHENOL UG/G • • Q.41K 



I E NUM5E' 010351^ 

151 2-CHLORONAPHTHALENE 
00 2-NITROAMLINE 

341 OIMETHYLPHTHALATE 
00 ACENAPriTHYLENE I 

5!, 

I 
I 
i 

26 2/6-OlNITROTOLUENE 
3!e0 i-f^E- --sf-. 

05 ACENAPHTHEME 
16 2/4-DINITROPHENOL 

46 4-NITROPHE.MOL 
02 DISENZOFURAN 
11 2/'4-D INITROTOLUENE 
36 DIETHYLPHTHAL.ATE 

P41 4-CWLOROOHENYL PHENYL ETHER 
381 FLUORENE 

100 4-NITROANrLINE 
00 4,6-OINITRO-2-METHYLPHENOL 

«36 4-S ROMOPH EiNYL "HENYL ETHER 00 HEXACHL0R05ENZENE 
32 PENTACHLOROPHENOL 

461 PHENANTHRENE 

I 12 0 ANTHRACENE -
110 DI.-N-3UTYLPHTHALATE 

§76 FLUORANTHENE 
69 P.YRENE 

ll 
3 20 

I: 
I' 

11T Y L - N 7 Y 1 3 u T H 11 4 T = 
3-'3'-DICHLOROiENZIOINE 
SENZOCA)ANTHRACENE 
CHRYSENE 

3IS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
3E.NZ0C3) FLUORANTHENE 

2 BENZO(K)FLUORANTHENE 

247,BSNIOCA)PYRENE 

83 INOENOd ,2/3-CD)PYRENE 
6 0I3ENZ0CAH)ANTHRACENE 

5 21 3ENZ0(GHI)PERYLENE~ 

I 
I 

UG/G : 0.41K 
UG/G : 0.41< 
UG/G : C.41K 
UG/G : 0.41K 

UG/G : 0.41K 
UG/G ? 0. 
UG/G : 14 
UG/G ; 2.3K# 

UG/G : 0.41K 
UG/G : 8.4 
UG/G : G.41K 
UG/G : 0.41K 

UG/G : 0.41K 
UG/G ; 26 
UG/G : 0.41< 
UG/G : 0.69KR 

UG/G : 0.41< 
UG/G ; 0.41< 
UG/G : O.AIK 
UG/S ; : 130 

UG/G ; : 14 
UG/G ; ; 0.41< 
UG/G : : 17 
UG/G ; : ^50^f 

UG/G : : 0.411^ 
UG/G : : Q.41K 
UG/G ; ; 89 
UG/G : 140 

UG/G : ; 0.41K 
UG/G : 0.41K 
UG/5 : 23 
UG/G : 0.41K 

UG/G : 45 
UG/G : 5.^rt 
UG/G : 7,9^ 
UG/G : 17# 

iCCEPTABLE 3UALITY CONTROL COULD NOT 5E 
STAINED FOR THIS ANALYT5. 

;CC£?TA3LE QUALITY CONTROL COULD NOT 3E 

ITAINEO FOR THIS ANALYSIS POSSIBLY DUE TO 
T.RIX EFFECT. 

I 
I 



E •VUW5E'? : 3103.^15 

HIS SAMPLE WAS ANALYZED AFTER THE 30 
OLDING PERIOD. 

DAY 

1 5 CHLOROMETHANE UG/G • • 10K 
1 3 3P0M0METHA,N£ UG/G • . • 10D< 

75 VINYL CHLORIDE UG/G • 10K 
11 CHLOROETHANE UG/G •' • ^lOK . 
23 METHYLENE CHLORIDE UG/G • « 10K 
52 ACETONE- . UG/G • 5 2K 

3? TRICHLOR.OFL.UQROMETHANE UG/G « 
m 10K 

77 3ROMOCHLOROMETHANE UG/G • « 10K 
i4 1 CARSON DISULFIDE UG/G • • 10K 
01 1/1-DICHLORCETHYLENS UG/G • • 10<' 

96 1/1-DICHLOROETHANE UG/G • 10K 
46 TRAN3-1/2-DICHLOROETHYLENE UG/G • ' • 10K 
9 3 CIS-1,2-0rCHLOROETHYLENE UG/G m 10K 
06 CHLOROFORM UG/G • 1 OK 

31 1,2-OICHLOROETHANE UG/G • • 10K 
95 2-5UTAN0NE(MEK) UG/G • • 52K 
06 1,1/1-TRICHLOROETHANE UG/G 10K 
02 CARSON TETRACHLORIDE UG/G • • 10K 

91 METHYL TERT BUTYL ETHER UG/G • « 10K 
01 DICHLCR03ROMOMETHANE UG/G • • 10K 
4 1 1,2-DICHL0R0PR0PAN£ UG/G • • 10.K 
G4 CIS-1,3-OTCHLOROPPOP-NF UG/G • inir 

D1 
I 3 

TRICHLOROETHYLENE UG/G • 10K 
CHLORODISRQMCMETHANE UG/G • • 10K 
1,1,2-TRlCHLOROETHANE UG/G • • 10K 
BENZENE UG/G • 36 

TRANS-1,5-0ICHL0R0PR0PENE UG/G • • 10K 
2-CHLOROETH YLVINYL ETHER. UG/G • 10K 
3R0M0F0RM UG/G 1 • • 26K 
4-METHYL-2-PENTAN0NE CMI3K) UG/G • . 10K 

2-HEXAN0NE(Ma<) UG/G • • 10K 
TETP.ACHLOROETHYLE.NE . UG/G . • • 10K 
1,1 ,2,2-TETR ACHLOROETHANE UG/S • • 10K 
TOLUENE UG/G • « 1 60 

CHL0R03ENZENE UG/G m • 1 OK 
ETHYL3ENZENE UG/G • 

m 1 40 
STYREME UG/G • lOK 
.X Y L E N S UG/G • • 300 

iOPRQPYLEENZENE US/G ; 47 



I H NUMrjER : 01 03 31 5 

tCC£?TA3LE QUALITr CO.'^iTRGL COULD 
OT 5E OBTAI^i£D FOR 

'CB AfNiALYSIS. 

I 
5W-846 METHOD 8260 QUALITY CONTROL CRITERIA 
lAE. N0r--MET:-MR:--THTiS^A1M.!it-Ei^ — ... -A:.V/ I 
iO TCLO COMPOUND A30VE REGULATORY LIMITS 
ETECTED IN VOLATILE AND SEMIVOLATILE 
NALYSIS. 

JoTAL NON-TARGET COMPOUNDS UG/G; IOGOG 
'JON-TARGET COMPOUNDS INCLUDE; 

f SC. PNAS 
SC. INDENES 

:4-SUSSTITUTED BENZENES 
•s-SUeSTITUTED 3ENZENES 
•.IPHATIC HYDROCARBONS 
use. ORGANIC COMPOUNDS 

SULTS OF PAINT FILTER TEST SHOW NO FREE 
QUIDS PRESENT. • 



200-1 

r-* 
MON fl4 

UME prr 

0-25 7 
UME PIT 

RARE 
STACK 

y V 



1190500002 - Madison County 
Premcor Refining Group 
FOS 

DIGITAL PHOT 

I 

Date: April 10, 2001 
Time: 10:00-12:00 
Direction: North 
Photo by: Chris Cahnovsky 
Photo Number; 
1190500002-04102001-001 

Date: April 10, 2001 
Time: 10:00-12:00 
Direction: Southwest 
Photo by: Chris Cahnovsky 
Photo Number: 
1190500002-04102001-002 

V" •.' -ri' 
r'. " :*.•. 

mnmmmmm^mm 



1190500002 - Madison County 
Premcor Refining Group 
FOS 

DIGITAL raOTOdRAPH PHOTOfibPIES 

Date: April tO, 2001 
time: 10:00-12:00 
Direction: Southwest 
Photo by: Ghris Gahnovsky 
Photo Number: 
1190500002-04102001-003 

Date: April 10, 2001 
time: lO:00-12:00 
Direction: North 
Photo by: Ghris Gahnovsky 
Photo Number: 
1190500002-04102001-004 

I 



1190500002 - Madison County 
Premcor Refining Group 
FOS 

DIGITAL PHOTOGRAPH PHOTOCOPIES 

Date: April 10,2001 
Time: 10:00-12:00 
Direction: East 
Photo by: Chris Cahnovsky 
Photo Number: 
1190500002-04102001-005 

--». vv' A•'•'"•• •• • ' -• -V'•• ij••-"?•-•••-'•• 

r -c^-'.--.^i-T.V: >'•-Vi>'f-<<-->( -i • . '-• . ' 

Date: April 10, 2001 
Time: 10:00-12:00 
Direction: East 
Photo by: Chris Cahnovsky 
Photo Number: 
1190500002-04102001-006 



1190500002 - Madison County 
Premcor Refining Group 
FOS 

DIGITAL PHOTOGRAPH PHOTOCOPIES 

Date: April 10,2001 
Time: 10:00-12:00 
Direction: North 
Photo by: Chris Cahnovsky 
Photo Number: 
1190500002-04102001-007 



/l^Clayton 
CROUf 5EKVICES 

APPENDIX P-15 

BULK STORAGE TANKS NORTH HISTORICAL INFORMATION 

Current Conditicns Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices / 4/23/2003/ MMN/BRS 



Clark Refining & Marketing, 
Inc. 

St. Louis, Missouri 

Environmental Due Diligence 
Evaluation and Liability Cost 
Estimates Relative to Clark 
Facilities: Refineries, 
Terminals, Gasoline Stations, 
and Pipeline 

ENSR Consulting and Engineering 

December 1994 

Document Number 1684-004-150 



EKSl 

CONTENTS 

1.0 INTRODUCTION 1-1 
1.1 Project Background 1-1 

1.1.1 Scope of 1987 Due Diligence investigation for MGCP, inc. 1-2 
1.1.2 Scope of 1988 Due Diligence Update for AGO Acquisition 

Corporation . . . ; . 1-3 
1.1.3 Scope of 1990 Horsham Due Diligence Study 1-4 
1.1.4 Scope of the 1990 BT Commerciai Corporation Due Diligence Study . 1-5 

1.2 Current Scope of Work 1-6 
1.3 Uabiiity Cost Estimates .1-9 
1.4 Study Limitations 1-9 
1.5 Report Organization , 1-10 

2.0 DESCRIPTION OF CLARK FACIUTIES ..... 2-1 
2.1 Refineries . .r 2-1 

2.1.1 Hartford Refinery 2-1 
2.1.2 Blue Island Refinery 2-1 

2.2 Terminals 2-1 
2.3 Gas Stations and Pipeline 2-3 

2.3.1 Gas Stations 2-3 
2.3.2 Pipeline 2-3 

3.0 REFINERIES .... 3-1 
3.1 introduction .3-1 
3.2 Hartford Refinery 3-1 

3.2.1 Description of Facility 3-1 
3.2.2 Regulatory Compliance 3-1 
3.2.3 On-Site Contamination 3-10 

3.3 Blue Island Refinery 3-15 
3.3.1 Description of Facility . . 7 3-15 
3.3.2 Regulatory Compliance 3-17 
3.3.3 On-Site Contamination 3-24 

3.4 Summary of Findings , 3-25 

4.0 TERMINALS 4-1 
4.1 introduction . 4-1 

1684-004-150 ill DeoemlMr 1994 



CONTENTS 
(Cont'd) 

4.2 Regulatory Compliance 4-1 
4.2.1 General Discussion of Key Issues Identified During 1990 Study 4-1 
4.2.2 Results of Current Investigation (1994) 4-2 

4.3 On-Site Contamination 4-13 
4.3.1 General Results of the 1990 Investigation 4-13 
4.3.2 Results of Current investigation (1994) 4-14 

4.4 Summary of Key Issues 4-32 

5.0 GASOUNE STATIONS AND PIPEUNE 5-1 
5.1 Introduction 5-1 
5.2 Retail Gas Stations .5-1 

5.2.1 Regulatory Compliance 5-1 
5.2.2 On-Site Contamination 5-2 

5.3 Pipelirie 5-4 

6.0 CLEAN AIR ACT AMENDMENTS ... 6-1 
6.1 Introduction 6-1 
6.2 Regulatory Background 6-1 

6.2.1 Refinery (Miscellaneous Process) MACT 6-2 
6.2.2 Refinery (Catalytic Cracking, Catalytic Reforming, and Sulfur Plants) 

MACT 6-3 
6.2.3 Gasoline Distribution MACT . 6-4 
6.2.4 Marine Vessel Loading MACT 6-4 
6.2.5 Organic Liquid Distribution MACT 6-5 
6.2.6 Ozone Nonattainment/RACT 6-5 

6.3 Applicability of CAAA to Clark Facilities 6-5 
6.3.1 Hartford Refinery 6-6 
6.3.2 Blue Island Refinery 6-7 
6.3.3 Terminals 6-8 

7.0 OFF-SITE CONTINGENT LIABILITIES 7-1 
7.1 Introduction ... .....7-1 
7.2 Previously Identified Situations 7-1 

7.2.1 Refineries 7-2 
7.2.2 Terminals 7-2 

1684-004-150 iV December 1994 



Et«t 
CONTENTS 

(Cont'd) 

7.2.3 Gas Stations . ; 7-3 
7.2.4 Pipeline Between Blue Island Refinery and Hammond Terminal 7-4 

7.3 Current Investigation 7-4 
7.3.1 PRP Data Base Search 7-5 
7.3.2 Results of Interviews 7-6 

7.4 Summary of Rndings 7-6 

8.0 FINANCIAL ANALYSIS 8-1 
8.1 Introduction 8-1 
8.2 Cost Estimating Methodology Overview 8-2 

8.2.1 Introduction 8-4 
8.2.2 Site Remediation for Refineries and Terminals 8-4 
8.2.3 Impact of Clean Air Act Amendments on Clark Refineries and 

Terminals 8-7 
8.2.4 Gasoline Stations: Regulatory Compliance and Site Remediation .... 8-8 

8.3 Cost Estimation Results 8-11 

APPENDICES 

Appendix A ENSR Scope of Work 
Appendix B Supporting Cost Documentation-Refineries and Terminals 
Appendix C Supporting Cost Documentation-Gasoline Stations 

16aw04-150 V Doeember1B9« 



EtCH 
Storage or Disposal (TSD) facility. If such a permit was required, the Hartford Refinery would be 
subject to costly corrective actions at all solid and hazardous waste management units. Based 
on our 1990 inspection, the following areas were identified as representing principal areas of 

. concern; 

• Earthen stormwater ditches; 

• Guard Pond; 

• Duck Pond; 

• Stormwater overflow area; and 

• Bermed areas around storage tanks. 

All of these areas appeared to contain significant, visible oil contamination as well as material 
which could be defined as hazardous waste. While we considered potential RCRA permitting, 
closure and corrective action as a major cost exposure to the refinery, there was no clear 
indication of the timing of any such action. The Hartford Refinery had been operating as a 
generator only and there was no evidence that the lEPA or the USEPA was planning to contest 
that status in the near future. 

Of a more immediate concern were the costs associated with managing wastes which could be 
classified as hazardous based on the toxicity characteristic (TC) , because of the then-recently 
prcrhuigated Toxicity Characteristic Leaching Procedure (TCLP). The new RCRA hazardous 
waste characteristic rule would signlficantiy increase the volume and therefore the cost of 
hazardous waste management at the Hartford Refinery. 

The TCLP regulations, promulgated on March 29, 1990, reclassified many solid wastes to 
characteristic h^ardous wastes. At the time of ENSR's 1990 study, the refinery was performing 
TCLP analyses on selected wastes in an effort to identify TC hazardous waste. The new 
regulations required that TC waste be managed by September 1990 as hazardous waste by large 
quantity generators. The wastes of particular concern at the refinery were as follows: 

Potential TC Hazardous Waste Required Action if TC Hazardous 

1. Tank water bottoms • Collect and treat in existing wastewater treat­
ment system 

'v*. 
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EtCT 
2. Contaminated soli in bermed • Excavate and dispose 

areas of storage tanks • install facilities to prevent future contamination 

3. Contaminated soil in stormwater • Excavate and dispose 
ditches • Install sewer system 

4. Contaminated sludge within the • Close and/or replace with treatment/storage 
Guard/Duck ponds tanks 

5. Guard Pond sludge disposal area • Close 

ENSR believed that when Clark addressed the issues associated with proper management of the 
wastes listed above, compliance with the TCLF regulations represented a significant compliance 
and potential major cost liability to the refinery. 

Based upon the 1990 assessrhent, current costs at the Hartford Refinery for management of 
hazardous wastes were nominal, but new regulations and the potential for agency enforcement 
of new regulations would likely substantially increase these costs over the next several years, 
particularly in terms of addressing the five waste management Issues listed earlier. Significant 
increases in the volume of hazardous, waste were expected as a result of the new TCLP 
regulations. Major capital improvements for new methods of handling hazardous waste were 
also expected in order to comply with the TCLP rules and possibly agency enforcement of 
existing RCRA regulations. Due to the absence of TCLP test data on actual waste, ENSR was 
not able to accurately estimate the relative magnitude of these Increased costs. It was reported 
to ENSR by Clark that TCLP testing had been conducted on the waste streams that were being 
generated and that the overall financial impact of these TCLP results would be minimal. 

Other issues and changes in 1990 at the Hartford Refinery were noted as follows: 

• Water Quailtv: The 1990 study indicated that the Hartford Refinery's NPDES 
permit for discharge of treated wastewater to the Mississippi River expires 
February 29, ,1993. During the first seven months of 1990, the refinery had 
exceeded its permit limits 11 times. The exceedances were primarily (7 of 11 
exceedances) attributable to a single upset which occurred in February, 1990. 
This frequency of minor exceedances is typical of most industrial NFDES permits 
and did not represent a major concern, it appeared that there were no 
outstanding or unresolved regulatory issues of significance concerning water 
quality matters at the Hartford Refinery based upon our 1990 assessment. 
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elimination of the open ditches, cleaning of the Guard Basin, and the separation 
of the process wastes from stormwater (i.e., no dry fiow to the stormwater system 
and Guard Basin) have removed these areas/units from potential regulation as a 
hazardous waste T3DF and, in ENSR's opinion, has significantly lowered the 
probability of the need for the refinery to obtain a RCRA permit. However^ this 
does not entirely eliminate possible future RCRA permit requirements, in our 
opinion. 

The past operating and waste management practices at the Hartford Refinery 
have created other solid waste rnanagement units which may contain hazardous 
wastes (either listed or characteristic) that may be considered hazardous waste 
disposal sites. Such areas may include: 

Duck Pond, 
Stormwater Overflow area. 
Guard Pond Sludge Disposal area. 
Crude Tank Sludge Disposal area, and 
Storage Tank Containment areas. 

Each of these areas, based upon past operating and waste management 
practices, may have received hazardous wastes in the past. In ENSR's opinion. 
This situation could require Clark to comply with RCRA closure and post-closure 
requirements, including facility wide corrective action for all solid waste manage­
ment units. 

In November 1990, the lEPA representing USEPA performed a RCRA Facility 
Assessment (RFA) (the first step in the Corrective Action process to determine 
whether their has been releases of hazardous wastes or hazardous constituents) 
at the Hartford Refinery. Soil and groundwater samples were taken at various 
locations throughout the refinery to determine the presence of hazardous 
constituents. The results (conclusions) of this RFA have not been made available 
and it Is believed that the situation has low priority within I EPA. While we continue 
to consider potential RCRA permitting and Corrective Action a potential major cost 
exposure, there is, as in the past, no clear indication of the timing of any such 
action. Our assessment, based on our 1994 evaluation, is that although the 
potential exists, there is a much lower probability for the agencies to bring the 
Hartford Refinery into the RCRA permitting universe. Based upon our recent site 
visit, the refinery is currently a generator only and there is no evidence that the 
lEPA or the USEPA will contest this status now or in the future. 
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Results of Current M99_4V Study 

Unlike the situation observed during our 1990 site visit,-there had been several significant actions 
taken by the Hartford Refinery regarding the areas of on-site contamination that had been 
identified in our previous studies. The nine areas of on-site contamination previously identified 
are listed below along with a brief summary of actions (or no actions) taken by Clark since 1990. 

• Slop Oil Storage and Treatment Tank Area: As discussed in the summary of the 
1990 study and observed in our most recent site visit, the refinery has modified 
its "slop oil* storage and recycling system. This has resulted in improved 
housekeeping especially within the area of the wastewater treatrhent plant 
(generally resulting from the new enclosed equalization tanks which replaced the 
old API separator, enclosing the old forebag and DAF unit, and construction of 
a containment dike around #4 Agitator tank). However, the areas within the 
containment berms of the slop oil (recycle oil) interim storage tanks (R-16, R-13, 
10-1, 10-6,-and generally most of the IG's Tank Farm area) are heavily stained 
with oily material which do not appear to have been addressed since our 1990 
site visit. 

• Guard Pond and Associated StOrmwater/Oiiv Water Overflow Area: As discussed 
earlier, the Guard Pond (along with the open ditch system within the refinery) has 
been "cleaned* under the lEPA's voluntary closure program. This is a major 
improvement at the refinery. However, based upon our recent site visit, the 
stormwater/oiiy water overflow areas have not been addressed. 

• The Duck Pond: The Duck Pond is adjacent to the Guard Pond and is of similar 
size. However, refinery personnel have maintained that the Duck Pond has 
always been a separate unit and has not received stormwater/prbcess wastevvater 
flow in the past as did the Guard Pond. However, based upon ENSR's previous 
studies and observations there is a significant probability that the Duck Pond did 
receive process wastewater flow in the past either directly or as overflow from the 
Guard Pond. Our opinion has not changed, based upon our recent site visit. 

• Guard Pond Sludoe Disposal Area: This is an area, adjacent to the Guard Pond, 
where sludge from past dredging of the Guard Pond has been placed. No action 
has been taken nor, according to refinery personnel, is any action planned relative 
to addressing this area. "It is to be left in-place", according to refinery personnel. 
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ElOt 
Lime Pits: These pits were used primarily in the past to store dewatered lime 
sludge generated from the refinery boilers. Periodically, the lime sludge was 
removed from the pits and disposed of in an area behind the old Asphalt Plant, on 
the refiner^''s 'south* property. During our recent site visit, refinery personnel 
indicated that the contents of the pits had been analyzed and were shown to be 
non-hazardous. In addition, six (6) monitoring wells were installed in 1993 around 
the pits and reportedly no contaminated groundwater was found in the area 
downgradient of the pits. 

Lime Sludoe Disoosal Area: This is an area, mentioned above, which was used 
in the past for the disposal of lime sludge. Previous ENSR studies indicated that 
this area may have been used occasionally for disposal of other refinery wastes. 
However, this area has been sampled and showed "no constituents of cdncem,* 
according to refinery personnel. 

Crude Oil Tank Bottoms Disoosal Area fSludoe Pitt: This is a small diked area 
which in the past was reportedly used for the disposal of tank, bottom sludges. 
According to refinery personnel, the area has been sampled, and tested non-
hazardous and nothing more is planned. 

Tank Farm Containment Areas and Berms: Uke most petroleum refineries, past 
tank bottoms and water drains from crude and product storage tanks were spread 
on the containment berms and discharged within the containment areas and 
allowed to seep into the ground, respectively. In addition, there have been spills, 
both major and minor, within a number of containment areas which have 
accumulated over the years, resulting In potentially significant surface con­
tamination by oily materials. Based upon our recent site visit, a program has 
been in place to address oily waste and soils within the tank farm containment 
areas. According to Bill Irwin, this consists of removal of areas where oily 
materials have saturated the soil and a program of applying bio-sludge (from the 
refinery's biological treatment unit) to areas where oily material/soil are visible 
within the tank farm containment areas. This program of bio-degradation of oily 
soil has only recently begun such that results have not yet been established. 
However, there are plans to continue this program over the long term with 
periodic monitoring, and minimal maintenance. 

Emeroencv Wastewater Treatment Ponds: In the past, several large 
impoundment areas located adjacent to the Mississippi River were used for 
emergency overflow from the wastewater treatment system either in heavy rainy 
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periods or when the treatment system malfunctioned. Because these im­
poundments may have contained partially treated or untreated wastewaters in the 
past, ENSR's initial studies were concerned with potential residual contamination 
in these impoundment areas. According to our recent study, these impound­
ments have not been utilized for the last 10 years; and, no future action is 
planned to address them. 

Based upon the above, the Hartford Refinery has addressed and eliminated several major on-site 
contamination concerns which were previously identified: the Guard Pond and open drainage 
ditches. In addition, since our 1990 study, the refinery has reportedly sampled several of the 
other areas identified as being suspect in our 1990 study and found the materials to be non-
hazardous waste. Additionally, the refinery has initiated a long-term program to address the oily 
waste contamination within the tank farm containment areas. These activities have significantly 
reduced the on-site contamination concerns and associated potential liabilities and should 
continue to reduce them as the Hartford Refinery furthers its efforts to address these issues. 
However, areas remain, as identified above, which have not been addressed or where there are 
no activities planned, such as the Guard Pond Sludge Disposal Area, the Stormwater/Oily Water 
Overflow Area and Duck Pond, along with the tank farm containment areas. Of these areas, only 
the Duck Pond and possibly the tank farm containment area would have costs associated with 
its cleanup which, if or when required, would involve an expenditure in excess of $2 million, in 
our opinion. 

In addition to the nine areas of potential surface soil contamination discussed earlier, there is the 
continuing issue of subsurface gasoline-product contamination beneath the refinery and its off-
site migration to the northwest beneath the Village of Hartford. The Hartford Refinery continue 
to abstract gasoline from recovery wells located both on the refinery property and from several 
sites in the Village of Hartford. Since ENSR's 1990 study, the refinery has implemented several 
improvements to the gasoline recovery program. An extensive vapor recovery system (VRS) 
was installed within the Village of Hartford in order to increase gasoline recovery, reduce gasoline 
vapors in the soil, and minimize or eliminate vapors from migrating into basements of houses. 
In conjunction with the VRS, the Hartford Refinery installed and is operating a thermal treatment 
unit on-site in order to treat vapors recovered from the VRS. Reportedly, the VRS, and thermal 
treatment unit have improved the recovery of gasoline and reduced soil vapors in the Village of 
Hartford. SinCe they have installed the VRS, there have been fewer complaints from residents 
and Clark is recovering an average of 400 barrels per month of gasoline, according to refinery 
personnel. . 

Near future (1995) activities planned by the Hartford Refinery include the Installation of a second 
vapor recovery system (estimated at $450,000) and installation of additional liquid extraction and 
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Volume 1 of 2 

May 1998 
(Name revision September 2002) 
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DATE OF LAST UPDATE: 5/98 

RESPONSE PLAN eOVER SHEET 

Owher/Opefatof of the Facility: The Premcor Refining Group, Inc. 

FadlityName: The Premcor Refining Group. Inc. Hartford Terminal 

Facility Address: 201 E. Hawthorne. Hartford. Illinois 62048 

Latitude: 38E50' 

Longitude: 90E 06' 

Facility Telephone Number; (618') 254-7301 

Largest Tank Capacity: 8.400.00 gallons 

Facility Maximum Storage Capacity; 137.309.809 gallons 

Number of Petroleum Producf Storage Tanks: 73_ 

Dim & Bradstreet Number: . 199623414 

Standard Industrial Classification (SIC): 2911 

Worst-Case Discharge Amount: 8.400.000 gallons Y5.O2O.O0O gallons = maximum fill caDacitVl 

Facility Distance to Navigable Water: approximately 1 mile (Mississippi River) 

Substantial Harm Criteria 

Does the facility transfer oil over-water to or from vessels and does the facility have a total oil storage 

capacity greater th^ or equal to 42,000 gallons? YES for barge terminal only 

Does the facility have a total oil storage capacity greater than or equal to 1 million gallons and within 

any storage area does the facility lack secondary containment that is sufficiently large to contain the 

capacity of the largest abovegroUnd oil storage tank plus sufficient freeboard to allow for precipitation? 

No 

Does the facility have a total oil storage capacity greater than or equal to 1 million gallons and is the 

facility located at a distance such that a discharge from the facility could cause injury to fish and wildlife 

arid serisitive erivironments? YES 

PreiricorcvTpg.doc 



HAZARD IDENTIFICATION 
ABOVEGROUND BULK OIL STORAGE TANKS 

DATE OF LAST UPDATE 5/98 

^Mi! 
1-1 Sweet Naptha 0 Steel, PR 1961 42,000 

T-1-18 Waste Oil 10,000 Steel 1989 31,500 III 

3-1 Light Cycle Oil 56,406 Steel, CR 1956 126,000 III * 
5-2 Light Cycle Oil 71,221 Steel, CR 1941 210,000 III 

5-9 Road Oil 93,061 Steel, CR 1954 215,880 J III 

5-10 Treated Oil 72,450 Steel, CR 1954 215,880 / III 

10-3 Slop Oil 370,209 Steel, CR 1941 420,000 1 III 

10-5 Xylene 181,786 Steel, CR 1941 420,000 
! 

II 

10-6 Slop Oil 232,207 Steel, CR 1941 420,000 ; III 

10-7 Xylene 200,140 Steel, CR 1941 420,000 II 
. 1. 

10-8 #6 Fuel Oil 110,712 Steel, CR 1941 420,000 i in 
10-10 Light Cycle Oil 368,109 Steel, CR 1941 420,000 III 

CR - Cone Roof 
PR - Floating Roof 
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DATE OF LAST UPDATE 5/98 

HAZARD n)ENTIFICATION 
ABOVEGROUND BULK OH. STORAGE TANKS 

Ss. WM 5 :LASSIFICATION 
: 

10-16 Slop Oil 234,265 Steel, CR 1954 428,400 III 
i 

10-17 Slop Oil 199,101 Steel, CR 1954 428,400 
i 

III 

: 10-20 Sweet Naptha 307.471 Steel, CR 1961 i 420,000 11 

10-21 Sweet Tip Feed 304,731 ; Steel, CR 1962 420,000 II 

20-2 Coker Naptha 186;914 Steel, CR 1948 840,000 II 
i 

20-3 Coker Naptha 113,582 Steel, CR 1948 840,000 II 

20-8 Alkylate 114,664 Steel, FR 1960 840,000 1 " 
35-1 Premium Gasoline 310,275 Steel, FR 1957 1,470,000 11 

35-2 Premium Gasoline 262,642 Steel, FR 1957 1,470,000 11 

^ 35-3 Sour Tip Feed 810,993 Steel, FR 1960 1,470,000 II 

55-1 Gas Oil 159,358 Steel, CR 1941 2,310,000 i III 

55-2 Light Cycle Oil 634,347 Steel, CR 1941 2,310,000 IV 

55-3 #2 Fuel Oij 1,130,430 Steel, CR 1941 2,310,000 III 

CR- Gone Roof 
PR - Floating Roof 
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HAZARD IDENTIFICATION 
ABOVEGROUND BULK OIL STORAGE TANKS 

DATE OF LAST UPDATE 5/98 
! 

• TANK"-" 
ifemLTO CAMC^'S'AL) 1 RATION . 

80-1 Asphalt 1,407,266 Steel, CR 1941 3,360,000 ' V 

80-2 Asphalt 1,119,573 Steel, CR 1941 3,360,000 V 

80-3 Asphalt 2,274,888 Steel, CR 1941 3,360,000 V 

80-4 Full Range Oil 751,054 Steel, FR 1945 3,360,000 II 

80-5 Gasoline 1,015,630 Steel, FR 1949 3,360,000 II 

80-6 #1 Fuel Oil 1,108,201 Steel, FR 1949 3,360,000 II 

80-9 Slurry 1,636,026 Steel, CR 1952 3,360,000 V 

80-10 Diesel 854,227 Steel, CR 1952 3,360,000 III 

80-11 Gasoline 1,415,372 Steel, FR 1953 3,360,000 II 

120-1 Crude Oil 3,093,919 Steel, FR 1947 5,040,000 III 

120-2 Crude Oil 883,281 Steel, FR 1947 5,040,000 III 

120-3 Crude Oil 1,291,836 Steel, FR 1953 5,040,000 Ill 

120-4 Gasoline 3,575,890 Steel, FR 1953 5,040,000 II 
1 . _ 

120-5 Gasoline 2,358,692 Steel, FR 1953 5,040,000 : " 1 
120-6 #6 Fuel Oil 4,005,918 Steel, FR 1953 5,040,000 •V 

CR - Cone Roof 
FR - Floating Roof 

Hazidtanks.doc 4-27 



DATE OF LAST UPDATE 5/98 

HAZARD LDENTIFICATION 
ABOVEGROUND BULK OIL STORAGE TANKS 

W 

',•;••'suBS'Msick^i'oi^EP vi 'v- yHSTMEDg 
120-9 Natural Gas 1,423,644 Steel, CR 1975 5,040,000 II 

200-1 Crude 0|1 5,018,244 Steel, FR 1975 8.400i000 

R-17 Slop Oil 47,743 Steel, CR 1946 94,500 III 

R-18 , Slop Oil 29,998 Steel, CR 1946 94,500 Hi 

•1. ^ Unleaded Gasoline 998,729 Steel, CR 1974 : 1,722,000 II 

2 Premium Unleaded Gasoline 1,569,303 Steel, CR 1974 4,242,000 

3 #2 Fuel Oil 4,205,446 Steel, CR 1974 6,930,000 

4 #2 Fuel Oil 1,401,815 Steel. CR 1974 6,930,000 

;, . 5 Unleaded Gasoline 1,884,889 Steel, CR 1974 4,242j000 : 11 

7 Ethanol 109^547 Steel, FR 1985 45,360 J II 
1 

8 Nalco 5,140 Steel, FR 1990 9,994 j II 

120-7 GasOil 2,068,836 Steel, FR 1957 5,040,000 

120-8 Naptha 1,361,688 Steel, FR 1957 5,040,000 =~===j 

CR - Cone Roof 
FR - Floating Roof 
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HAZARD IDENTIFICATION 
ABOVEGROUND BULK OIL STORAGE TANKS 

DATE OF LAST UPDATE 5/98 • INSMLLEli" 

120-10 Gas Oil 2,261,038 Steel. PR 1975 5,040,000 III 

120-11 #2 Stripper 1,638,360 Steel, PR 1975 5,040,(300 11 

A-2 Slop Oil 20,000 Steel, HD 1941 25,788 III 

A-11 Slop Oil 19,301 Steel. CR 1946 94,500 1 III 
A-12 Slop Oil 24,433 Steel, CR 1941 105,000 : 
A-13 Slop Oil 23,092 Steel, CR 1941 105,000 III 

1 

A-14 Slop Oil 5,371 Steel, CR 1949 64,596 HI 

A-15 Slop Oil 4,241 Steel, CR 1950 64,596 111 

A-18 SlopOil 40,246 Steel, CR 1954 110,040 "I 

A-19 Slop Oil 49.675 Steel, CR 1954 110,040 ' III 

A-20 SlopOil 60,091 Steel, CR 1954 110,040 III 

A-21 Slop Oil 44,845 Steel, CR 1954 110,040 III 

A-22 Slop Oil 59,514 Steel, CR 1954 110,040 
i 

CR - Cone Roof 
PR - Floating Roof 
HD - Horizontal Drum 
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CR - Cone Roof 
FR - Floating Roof 

HAZARD IDENTIFICATION 
ABOVEGROUND BULK OIL STORAGE TANKS 

DATE OF LAST UPDATE 5/98 

'v.NlSlRy i" ^ 1 SUBSTANCE STORED 
ilfei <-W£cAri0N 

T-57 #2 Oil Distillate 30;000 Steel, CR 1963 55,000 ; III 

T-145 #2 Oil Distillate 25,000 Steel, CR 1982 61,073 III 

T-56 #2 Oil Distillate 12,000 Steel, CR 1963 42,000 j III 

T-55 U2 Oil Distillate 7,000 Steely CR 1963 15,750 j III 

1 T-72 Gasoline 32,000 Steel, CR 1963 65,776 ' 11 

T-I71 DAFFloc 18,000 Steel, CR 1995 20,000 HI 

PV-1007 Waste Oil 5,000 Steel 
Vessel 

1979 16,116 III 
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HAZARD IDENITIFICATION 
UNDERGROUND BULK OH. STORAGE TANKS 

( 
DATE OF LAST UPDATE 5/98 

CAP-AOTV(aAL) 

1 Slop Oil 1,000 Steel 1974 2,000 III 

2 Slop Oil 1,000 Steel 1974 2,000 m 

Haztdtanks.doc 4-31 
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DATE OF LAST UPDATE 5/98 

ABOVEGROUND BULK OIL STORAGE TANKS 
SECONDARY CONTAINMENT 

1-1 
5-10 
10-20 
20-8 

Sweet Naptha 
Treated Oil 
Sweet Naptha 
Alkylate 

42,000 
215,880 
420,000 
840,000 

924,000 

. ' • 
T-1-18 Waste Oil 31,500 34,650 

T-3-1 Light Cycle Oil 125,000 137,500 

5-2 Light Cycle Oil 21,000 231,000 

5-9 
10-16 
10-17 
A-11 
A-12 
A-13 
A-14 
A-15 
A-18 

^ A-19 
f A.20 

A-21 
A-22 

Road Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 
Slop Oil 

215,880 
428,400 
428,400 
94,500 
105,000 
105,000 
64,596 
64,596 
110,040 
110,040 
110,040 
110,040 
110,040 

471,240 

10-3 . Slop Oil 420,000 462,000 

10-5 Xylene 420,000 462,000 

10-6 
10-8 
R-17 
R-18 

Slop Oil 
#6FuelOU 
Slop Oil 
Slop Oil 

420,000 
420,000 
94,500 
94,500 

462,000 

10-7 Xylene 420,000 462,000 

10-10 Light Cycle Oil 420,000 462,000 

10-21 Sweet Tip Feed 420,000 462,000 

20-2 Coker Naptha 840,000 924,000 

20-3 Coker Naptha 840,000 924,000 

35-i 
35-2 

Premium Gasoline 
Premium Gasoline 

1,470,000 
1,470,000 

1,617,000 

35-3 Sour Tip Feed 1,470,000 1,617,000 

Astcntnmt.doc 4-32 



r 
I 
I 

DATE OF LAST UPDATE 5/98 

ABOVEGROUND BULK OIL STORAGE TANKS 
SECONDARY CONTAINMENT 

irti^ER ] • -SljBSTA^&E STORED 

m 55-1 
I 80-9 

Gas Oil 
Slun7 

2,310,000 
3,360,000 

3,696,000 

1 Light Cycle Oil 2,310,000 2,541,000 

V 55-3 
r 80-5 
L 120-9 

#2 Fuel Oil 
Gasoline 
Natural Gas 

2,310,000 
3,360,000 
5,040,000 

5,544,000 

1 80-1 Asphalt 2,260,000 3,696,000 

\\ 80-2 
1 120-6 

Asphalt 
#6 Fuel Oil 

3,360,000 
5,040,000 

5,544,000 

r 80-3 Asphalt 3,360,000 3,696,000 

1 80-4 Full Range Oil 3,360,000 3,696,000 

80-6 #1 Fuel Oil 3,360,000 3,696,000 

1 80-10 
1 T-57 
^ T-56 
p T-55 

Diesel 
#2 Oil Distillate 
#2 Oil Distillate 
#2 Oil Distillate 

3,360,000 
63,000 
42,000 
15,750 

3,696,000 

P 80-11 Gasoline 3,360,000 3,696,000 

L 120-1 Crude Oil 5,040,000 5,544,000 

1 120-2 Crude Oil 5,040,000 5,544,000 

f 120-3 Crude Oil 5,040,000 5,544,000 

1 120-4 Gasoline 5,040,000 5,544,000 

[ 120-5 Gasoline 5,040,000 5,544,000 

1 200-1 Crude Oil 8,400,000 9,240,000 

1 1 Unleaded Gasoline 1,722,000 1,894,200 

1 2 Premium Unleaded 
Gasoline 

4,242,000 4,666,200 

1 ^ #2 Fuel Oil 6,930,000 7,623,000 

I 4 #2 Fuel Oil 6,930,000 7,623,000 

1 5 Unleaded Gasoline 4,242,000 4,666,200 
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DATE OF LAST UPDATE S/98 

ABOVEGROUND BULK STORAGE TANKS 
SECONDARY CONTAINMENT 

jjXNxiimfflE R • ;SIJBS^&^ 
1 "MAXIMUM •• 
•^.cipAcfrYci^)' 

f'iiljiilpiiis *• 
7 
8 

120-8 

Ethanol 
Nalco 
Naptha 

45,360 
9,994 

5,040,000 

5,544,000 

120-7 Gas Oil 5,040,000 5,544,000 

120-10 Gas Oil 5,040,000 5,544,000 

120-11 Naptha 5,040,000 5,544,000 

A-2 Slop Oil 25,788 28,367 

T-145 #2 Oil Distillate 61,073 67,180 

T-171 DAF Floe 18,000 19,800 

PV-1007 Waste Oil 16,116 17,728 

T-72 Gasoline 65,776 72,354 

NOTES; Storage tank secondary contaiiunents were designed to hold 100 percent of the volume of the largest tajik contained within the 
containment area, plus 10 percent for moisture accumulation. Secondary contaiiunent volumes were calculated based upoii the design 
Specifications. 

I 
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AREAH 
ELLINOIS ENVIRONMENTAL PROTECTION 

AGENCY SPILL NUMBER 

941913,942188 ^ 



SPILL #941913 - SIX INCH PUMP OUT LINE LEAX, HAWTHORNE AVENUE 

Incident Summary 

This event was the result af a leak- in the six-inch diameter Fluid Catalytic 

Cracking unit pvimp but line. Clark personnel noticed gasoil in the concrete 

pit and culvert on the north side^ of Hawthorne Avenue. Clark excavated on the 

south side of Hawthorne Avenue and- found that a six-inch diameter unit line 

connected to Tank 120-7 was leaking. The total amoxmt of material released • 

was estimated to be approximately 3S0G gallons. The released, product,, seeking 

the path of least resist^ce, accumulated in the concrete culvert located on 

the north side of Havrthorne Avenue. The majority of the material was 

recovered prior to excavating on the south side of the pipe conduit. 

Remediation Effort 

Clark personnel'utilized vacuum trucks to recover free product and water from 

the areas surrounding the. release. Clark estimates approximately 12,400 

gallons of product and water were recovered by this process.': Recovered 

product was rerun through the process units, while recovered water was treated 

in the aggressive biological wastewater treatment process. Remediation of the 

soil and sampling in this area .was completed in conjunction with remediation 

of. Spill #942188. 

clarkref.21 



Spill #942188 - 10 Inch Suction Line Failure (FCC), Hawthorne Ave 

Incident Smmnary 

On September 25, 1994,' ClarJc had a release from their 10 i'ni-h suction line for 

the FCC unit while the line was being purged back to the charge tank for 

repair work. Approximately 1,700 barrels of gasoil was released from the 

concrete pit on the north side of Hawthorne Avenue and from the tunnel on ̂ Vll=> 

. south side of Hawthorne Avenue (Area H) . Figure 21 shows the location of Area 

H. Figure 22 shows the approximate release area in detail. 

Remediation Effort 

Clark personnel utilized vacuum trucks to recover free product from the areas 

surrounding the release. Clark estimated approximately,1,400 barrels of 

product were recovered during the initial phase of the remediation. Soil was 

excavated to a depth ranging from approximately 6 inches to 1 foot along the 

north side of Hawthorne Avenue. The presence of a high pressure gas line 

located in the area prohibited excavation to greater depths. Soil was 

excavated from depths of approximately 8 inches to S feet on the south side of 
Hawthorne Avenue. Excavation depths near the tunnel were near 6 feet tapering 

to approximately 3 inches at the lateral extent of the spill area. Figure 23 

shows the approximate extent of excavation at this site. Approximately 1,000 

cubic yards of oil saturated soil was excavated and disposed of at special 

waste landfills. Copies of manifests are^ included'at'the end of_this section. 

Clark believes that the nan-recoverable oil was removed with the excavated 

soil so that the entire quantity of spilled material (1700 barrels), has been 

removed from the site. Clark initiated a modified biological augmentation 

program to remediate the soil by applying activated sludge from the aggressive 

biological wastewater treatment process to the area after removing the 

contaminated soil. Soil samples were collected by Clark from the site on 

seven dates from September 29, 1994 through October 13, 1995 to determine 

levels of cleanup.. Soil samples were analyzed for. BTKC.and PNAs. Figure 23 

indicates the location of these samples. Table 7-summarizes the sampling 

results for the seven sampling events. A copy of laboratory analytical 

clarkref.21 



^ reports follows at the end of this section. .Clark does not believe that 

^ . groundwater at the facility was impacted by this event and plans no additional 

response for this area at this time. 
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Table 7 
Spill #942188 - Ten Inch Suction Line Failure (FCC), Havvthorne Ave. 

Summary of Spll Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

Soil Sample: 

Type of Sample: 

Date Collected: 

PARAI^ETER Units 

VOt-ATILES 

Ettiylttenirsrift 
Tolal Xylenes 

Total BTEX 

PNAs 

Acenaj)ih(hylen(i 
..vv;!"'.':;;';-.''----:'.'.-"'' 

Acenapttienei' 

Flourene 

Phananltirene 

Anitvacena 

mg/Kg 

mg/Kg 

mg/kg 

Benib(ajahthracBne'#::Ki:;^^^^ 

mg/kg 

mg/kg 

mg/kg 

Clirysena 

Benzo(b)fluoranltiene 

Banzo(k)iluaranlhena 

B9n2p(g,h.l)pstVIS!n9S»;l 
Idenof t .2.3.c.dlpyfana 

mg/kg 

mg/Kg 

1 

Surface 

9/29/94 

POL 

0.25 

Ui 
0.25 

. 0.20 

0.25 

0.25 

0.25 

0 25 

9 2S 

mmm 
0.25 

Result 

6655.0 

iiiiM 
iiSB 

2 

Surface 

9/29/94 

POL 

"TTT" rnmm 
P.05 

Result 

100 

10,0 

•10.0 

Result 

«.1 

«4.2 

IssHI: 
1732.0 

2323 4 

0.20 
NO 

.HO 
NO 

5 

Surface 

9/29/94 

PQL 

iip liir 
4.0 ~ 

4.0 

4.0 

1-70 
ND 

0-09 . 
0.05 

Q.54 0.05 
0.47 0.05 

1.40 0.05 

0.32 

oL' 
0 26 

0.05 

0.05-

0.05 

S:;.0,Q4r;!;; 
0.36 0.05 

ND 0.05 

NO 0:05 

0.05 

Result 

NO-

lif 
Mm m 

0.13. 

039 

0.19 

NO 

ND 
NO 

0.23 

6 

Surface 

9/29/94 

PQL 

o:o5 • 
O.Q4?f 

Result 

0.09 

iHii 
'jiNP-i; 

ND 

0.10 

NO 

HO 
0.05 

NO 
NO 

iili 
ilNOis 

0.05 

7 

Surface 

9/29/94 

PQL 

'^iOiPSM 
0.05 

Result 

NP 

4.0 

4.0 17.7 
4.0 21.7 

Q.Q5 

:®0.P5s;:;:; 

_ 

iMBii 
mfifM 

0.05 NO 

0.05 NO 
0.05 

ilJSKJ-K;.;:;.: 

0.05 

::::0:04:::f: 

NO 

MND,?;::¥. 
•xiNP;;::;. 
:l:Np>:.. 

0.05 NO 
0.05 NO 
0.05 NO 

NP 

mmm 
NO 

PQL - Practical Quanlltallon Limit. 

mg/kg - Milligrams per kilogram 

pg/kg - Micrograms par kilogram 

ND - Non-Detact 

PNAs - Polynuclaar aromatic hydrocartions 

l:V>ro|acll\S4l5SU01l\wonitS42igSX 



Table 7 (continued) 
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave, 

Summary of Soil Sample Results 
Clark Refining and Marketing, inc. 
' Hartford Refinery 

Soli Sample: 8 9 10 11 12 

Typa of Sample: Surface Surface Surface Surface Surface 

Oate Collected: e/23/94 9/29/94 9/29/94 9/29/94 9/29/94 

PARAMETER Units POL Result PQL Result 

i 

PQL Result PQL Result PQL Result 

VOtJtTILES 

EUtylben^enii ' Ha/kQ 

NO 

NO 

20 0 ~z rnmm 
191.8 

4.0 

40 

4.0 ».7 

'.v'.vX vt*WV. m4m& 19.4 

48.0 T ' ™ 
Total Xylenes pg/kg 4.0 ND 20:0 1515.0 4.0 191.8 4.0 472.0 4:0 9:4 

Total BTEX tig/kg 4:0 ND 20:0 1937.0 4.0 236.7 4.0 : 567.6 4.0 9.4 

PNAs ; 

mglks 

AcenaplhSOS . . - mo'kg 
0 05 

QQ5 : 

0,10 

0.10 

NO 

0.60 

0.1Q 

0.10 180 

0 05 

0 05 

^N^r 
0 09 

"pr 
010 

liT 
0.03^ 

Flourene mg/kg 0.05 ND 0.10 0.76 0.10 2.30 0:05 O.OS 0:10 NO 
Phananthrana mg/kg O.OS 0.49 0.10 2.30 0.10 6.40 0:05 0.22 0.10 NO 
Anthracene m^/kg 

Bsni:g(B)aii|riracep9 

O.OS 

0,04 

0.06 , 

0 22 

0 48 

0.10 

0 080 

0.53 

0.35 

I" 
0.10, 

0.10 

0.090 

1.40 

2II 
1.40 

0;Q5 

BB0,0.4B;B 

ND 

ND 

0,12 

ND 

0.10 
n An 

'90S 
BAOOSB 

ND • 
^NO 

NP . 
Chrysena mg/kg 0.05 0.60 0.10 , 1.20 0.10 2.20 0.05 0.05 ' : 0.10 NO 
Benzo(b)nuoranthane mg/kg 0.05 0.19 0.10 0.22 0.10 0 30 O.OS ND 0.10 NO 

Benzo(k)nuoranthene mg/kg 

QB(izo(a)pyreiie mq/kg 

3ao"(g,h.l)ppiyi¥ne mg/hg 

O.OS 

0.05 • 
0,05 

.......IP,. ... 0.10 

0 10 

0.10 • 

P.10 

ND 

ND 

0.19 

0.19 

0 10 

0.10 

MP 

ND 

mMim 

. 0.05 

005 

0 05 

0.05 

ND 0.10 ND 

NP 
ldeno{1.2.3.c.dlpvfBnB mg/kg 005 0.19 0.10 0.15 0.10 0.11 0.05 ^ ND 0.10 ND 

POL - Praclle^l Ouanlllallon Limit 

mg/l(g - Milligrams per kilogram 

pgflrg - Micrograms per Irllogram 

ND - Non-Oelecl 

PNAs - Polynuclear aromatic hydrocarbons 

l:V>raiaclir94ISSV4ailtwoHt\94218SY 



Table 7 (continued) 
Spill # 9421:88 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave. 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

PQL 

40 

4.0 

Result 

ND 

HD 

isiiiil 
NO 

NO 

0,0?. •NO 

NO 

lINPli 
002 NO 

0.02 NO 

0.02 ND 

mmM: 
m 
NO 

0.02 NO 

0.02 NO 

0.02 

0.02 

•;po,Q2j¥ 

0.02 

NO 

ND 

NO 
NO NO. 

0:02 NO 

SA 

Surface 

1Q/aS/94 

PQL 

an 

4.0 
4.0 
4.6 

: 
liNRi? 

50 

la.i 

23.1 

m:mm. 
0.02 

Result 

0,02 

0-02 

•I 
liil 
iiNPil 

0.02 NO 

0.02 NO 

002 

0.Q2 

0 02 

0-02 

ND 

hP * 
HQ 

0.02 NO 

0.02 ND 

0.02 NO 

NP 
ii® 

NO 

7 A 
Surface 
0129194 

PQL 

•ill 
4.0 

4.0 

0.01 

Iwi mmm 
Ml ^ 
Ml 
0.01 

Result 

ilNPli: 

iilli 
27.5 
31 6 

iiii 
0.02 

0.12 

0 02 

li® 
11® 

6.0? 
0.09 
0.03 
ND 

iilil 
illii 
mmfs 

NO 

PQL - Practical Quanlilalion Umll,. 

mg/kg - Milligrams per kilogram 

pg/kg • Micrograms par kilogram 

ND - Non-Deled 

PNAs ' Polynuclear aromatic hydrocartxins 
I 

i.vpiojftcitNSH IS&S40) 
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Table 7 (continued) 
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave. 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

Soil Sample; a A 9A 10 A . 11 A ' 12A 
Type of Sample: Surface Surface Surface Surface Surface 

Date Collecled: 10/05/94 10/05/94 10/05/94 10/05/94 io/OS/94 

PARAMETER Units PQL Result PQL Result PQL Result PQL Result PQL Result 

VOLATILES 
IL 

iPlMfna , H9't(0 , 

Eihylbenien# .' itg/kp' To E 4.0 

4.0 s 4 0 

4 0 

4.0 

... 
33 7 

r 40 
40 

4.0 

iiiii 
NP 

4.5 

40 
An 4.P 

40 

NP, 
. NP 

Total Xylenes pg/kg 4.0 ND 4.0 Iia.4 4.0 265.2 4.0 28.4 4.0 ND 
Total BTEX pp/kg 4.0 NO 4.0 150.7 4.0 329.3 4.0 32.9 40 ND 
PNAs 

rrr • • 
nn? P.0? 

Q02 

Mn' ' 

NO 

0 04 

0.01 0 0? 0 0? 

0.02 

iMiifli 

0 00 

0 04 

oSI NO 

ND 0 01 mmm 
0.01 - ND 

; Flourena mg/kg 002 NO 0.01 ND 002 0.02 ; 0.01 ND 0:()| ' ND 
Phenanthrena mg/kg 0.02 ND 0.01 ND 0.02 0.05 001 ND o.di 0.01 
Anthracene mg/kg 

Flouranlhena - - mg/kg 

Pyrena mij/kfj 

BenzD(a)anihracaDa' ' mg'kg 

0.02 

'0112 

ND 

NO 

liNO* 

0.01 

0.01 

0 01 

iSiiPOB® 

NO 

NQ 

0.02 
n«, 0.02 

... 
®0;Di:6:i; 

0:02 

0 10 

0 10 
0 0} 

0,01 

Ills 
mmM 

ND 

0.01 

ND 

0:01 

0.01 

0.01 

ioippal 

ND 

po? 
'ool 

ND 
Chrysene ^mg/kg 0.02 ND 0.01 ND 0^02 ND o:oi ND 0.01 ND 
Benzo(b)lluoranthene mg/kg 0.02 ND 0.01 ND 0.02 ND 0.01 ND 0.01 ND 
flenzo(k)lluoranlhene mg/kg 

PenzQ(o,li.)lpefyi»iia /"o'kg 

0.02 

002 

0.0? 

ND 0.01 ND 

NO 

0.02 

Z 0.02 

NO 

E 
0:01 ! 

opi 

0,01 

ND 0.01 

0 01 

0 01 

P.01 

ND ; 

NO ND 

ND. 

mmm 
ldeno(1.2.3.c.d)pyrene -mg/kg . 0:02 ND ' O.QV ND 0.02 ND 0.01 ND 0.01 ND 

POL - PracUcal Quantilatlon Limll 

mg/kg - Milligrams per kilogram 

pg/kg - Micrograms per kilogram 

NO - Non-Delecl " ' '• 

PNAs - Poiynuclear. aromatic hydrocarbons 

l:t|U0|aclil941SSH03 l\w<uti\9421SSW 
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Table? (continued) 
Spill # 942188 - Ten Inch Suctloh Line Failure (FCC), Hawthorne Ave. 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

POL - Praclical Quanlllallon Limit. 
mg/kg - Milligrams per kilogram 
pg/kg - Micrograms per kilogram i 

ND - Non-Delecl 
PNAs - Polynuclaar aromatic tiydrocarbons 

I Vlnlilc:li\9'<1SSVtaS1VwaitiV9421SS 



Table 7 (continued) 
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave. 

Summary of Soil Sample Results 
^ Clark Refining and Marketing, Inc. 

Hartford Refinery 

Soli Sample; SB OB 10 B 11 B 12B 

Type of Sample: Surface Surface Surface Surface Surface 

Dale.Collected; 10/26/94 10/26/94 10/26/94 10/26/94 10/26/94 » • ( 
PARAMETER . Unlls PQL i Result PQL ' Result PQL Result PQL Result PQL Result 

VOLATILES 

rlZ 
EmylUsnneng ' ^ na(Kg 40 z "p 

40 

4 ft NP 

:: 
NP 

NP . 

8. 

4.0 

• ND " 

50 

NP 
Total Xylenes pg^g 4.0 ; ; 215:0 4.0 ND 4.0 . NO 4.0 ND ! 4.0 ND ' 
Total BTEX gg/kg 4.0 ' 29B;0 4.0 ND 4.0 4:0 4.0 32:0 4.6 6.0 

PNAs 

Napi|iAl4n« nia/i<g 

APanaplhthyleng mg/kfi 

Acenaplhena mg'kg 

P.2S 

0 25 

mami z 0 09 
P.Q3 

itPiOJl;: 

ND 

0 15 

Q05 

;;;a;Q:P5i:;:s 

0 21 

ND 

wmm 
0 05 

(1.05 

0 05 

019 

NP 

0 63 

0 05 

oo! 

0 09 

ND 

WW 
Flourana mg/kg 0.25 1.60 o;03 ND 0.05 ND 0.05 ND > 0:05 ND 
Phananlhrene mg/kg : 0.25 ; 5.20 0:03 ND 0.05 0.32 0.05 ND 0:05 0.09 
Anthracene.. mg/kg *• 

-Zi 
0.25 

0 25 

0 25 

0.2P 

,.1:10 , 

!'!! 1 

0 90 

0.03 

P.03 

z : 0.024;:!::; ii
il
p

l 
e

;:
£

:'g
 D

 
il
ii
ii
i 0.05 

Q:05:;&: 

0 04 

0.08 

0 14 Q.14 

012 

0.05 

0.05 

005 

mo^om 

ND 

ND 

Z mHQmi 

0 05 

' OS' 

o:o. 

ND 

.q.09 

0 06 

iPsOPii;: 
Chrysena mg/kg 0.25 1.40 0.03 0.16 0.05 , 0.43 0.05 0.19 0.05 ND 
Benzolbjfluoranthana mg/kg 0.25 NO 0.03 ND 0.05 0.11 0.05 0.07 0.05 ND 
Benzo(k)nuoranlhena mg/kg 

B.n*o('jilUlpeiybn8 mubn 

0.25 
: .a 

0,25 

NO 
eKpSi NU 

MD 

0.03 

003 

0 03 

ND 

ND 

NP 

0.05 •• 
:;»o;05^s 

0 05 

0,05 

ND 

ilBI 
0.13 

0.50 

^ 0.05 

0.05 

ND 

0 08 

0.05 

0,05 . 

0 05 

0.05 V 

ND 

0.06 

* 
liNPsi; 

ldeno(1,2,3,c,d)pyrena mg/kg 0.25 ND 0:03 ND 0.05 ND 0:05 ND 0.05 ND 

PQL - Pracdcal Quanlllallon Limit 
mg/kg - Milligrams par kilogram 
pglkg - Micrograms per kilogram 

NO - Non-Deled 
PNAs - Polynuclear aromallc hydrocarbons 

l:Vira|icIi\94IS9Ma31lwortiV94?iaab 



Table 7 (continued) 
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave. 

Summary of Soil Sample Results 
CIgrk Refining and Marketing, Inc. 

Hartford Refinery 

Soil Sample: 

Type of Sample: 

Date Collected: 

PARAMETER Unlta 

VOUMILES 

ElftylbsnMhVP 
Tbiel Xylenes 

Total BTEX 

PQ'hg ; 
pg/kg 

PNAs 

Acdnapttt(hyUni?::;;;M 

Ae^naplhene 

Floorene 

Phenanltu'ene 

Antnracene 

mg/kg 

mg/kg 

Pyrsne ma/kp 
Peh2p(j)snthrBfiend; : Ik 
Chryeene . ' mg/kg 

Ben2o(b)fluoranlhene mg/kg 

Benzo(k)nijaranlhene 

S 1 

Surface 

11/01/94 

PQL 

»pi:' 

4.0 

4.0 

BMi 
iSMis 
JSJiiiS™®;' 
kP;95;f 

0.05 

Result 

Nn •' 

NO 

NO 

NO * 
• 0-07 ." 

Q.73 

ooa 
NO 

NO 

iiii 
Si: 

m 
UD 

S2 

Surface 

11/01/94 

PQL 

P* 

4.0 

4.0 

025 
«5 

llrii 
025 

0.25 

0.25 

P,25 

0:75 

Result 

ND 

iWii 
16.0 

16.0 

4.» 

3.20 

14.80 

3.30 

7.40 

S3 

Surface 

11/01/94 

PQL 

40 

40 4,u 

4.0 

4:0 

mam 
0.05 • 
0.05 

0.05 

0.05 

0.05 

Result 

45.0 

67.0 

•ll mum 
ri;::;;':::-.:-..-.. 

0.09 
0.05 
0.20 

NO 

NP 
0 06 illte mNp:p 
ND 

NO 

ND 

rfP 

ND 

ND 

S4 

Surface 

11/01/94 

PQL 

iilii 

mi 
NA 

NA 

_ 
pMi:: 

m 
NA 

NA 

0.02 

0.02 

0.02 

0 02 
0,02 

mmm 
002 

0.02 

0.02 

1.0! wm 
so;02P: 

0.02 

Result 

liSsis 
SJNPP 
iil 

0.03 

0.02 

ND 

0,07 

liiNPl;; 
0.03 

NO 

NO 

kSlNp.... 

NO 

S S 

Surface 

11/01/94 

PQL 

NA 
KIA 

liNAiP 
NA 

NA 

0.02 

0.02 

0.02 

0.02 

0.02 
002 

xo.piesx 
002 

0.02 

0.02 
mmim 

0.02. 
0.02 

0.02 

0:02 

Result 

iiSI 
HA 
NA 
NA 

0.05 

0.04 

NO 

0.19. 

« 
PHM" 

NO 

NO 

NO 

ND 

NO 

S 6 

Surface 

11/01/94 

PQL 

" 

fii 
4.0 

4.0. 

' 
0 05 

;&:p;09vk 
0.05 

0.05 

0.05 
axfiik;.;:;:;; 'wm 

111 
k:9:Q4:i; 

0.05 

005 

0.05 

0.05 
O.05 

"'wm 
0.05 

Result 

xXxWIxx 
:xixND;xii 

fill. 
ND • 

0.10 
0 06 
0.27 

ND 

tmk tarn 

S7 

Surface 

11/01/94 

PQL 

n!^ 0.01 

0.01 

0.01 

0.01 

ilB 
fill 
::;::x::::X:X::x:j::: 

0009 
0.01 

0.01 

0:01 

0.01 

1.1, 
HBl 

0.01 

Result 

ilNii . mmm 
IxxxxXxrxx; 
ksNPiP 

NO 

ND 

ND 

Iilii 
MMM 
Mami 

ND 

ND 

ND 

HP' 

i®il 
iiai 

ND 

•PQL 

mg/kg 

pg/kg 

ND 

NA 
PNAS 

Practical Quanlliallon Limit 

Milligrams per kilogram 

Micrograms par kilogram 

Non-Delecl 

Not available 

Polynuclear aromatic hydrocarbons 

iiVuiiiiciiur issuoi iwoituii issi 



Table ? (continued) 
Spill # 942138 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave. 

Summary of Soil Sample Results 
Clark Refining.and Marketing, Inc. 

Hartford Refinery 

„ . itcanaptlithylane 

Acanaptltana 

Hburene 

Phenanftrena 

Anthracene 

ldeno(1,2,3.e.d)pvrene 

Benzo^Iai^facan,®^^^^ 
Ctirysena 

Benza(b)f1uaranthene 

BenzQ(k)fluoranthene 

1 025 0.42 

0.25 

' 0.25 /OJS 

0.25 NO 

0.25 0.91 

0.25 -

025 

025 

NO 

^To' 
0.07 

0.25 0.43 

0.25 NO 

0.25 NO • 

0.2S 

POL - Practical Quantitatian Limit 
mg/kg - Milligrams per kilogram 
pg/kg - Micrograms per kilogram 

NO - NoniQetect 

PNAs - Polynuciear arqrnatic hydrocartjons 
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Table? (continued) 
Spill # 942188 - Ten inch Suction Lipe Failure (FCC), Hawthorne Ave. 

SummaiV of Soil Sample Results 
Clark Refining and Marketing, inc. 

Hartford Refinery 

PARAMETER 

Soli Sampls: 

Typa of Sampla: 

Data Collactad; 

Unlli 

TotalXylenea 

Tolal BTEX 

Napihalana 

fnifl/ktliii 
me/ko 
mg/kg 
mg/kg 

Flourena 
Phenanlhrena 
Anihracana 

BanTp(a)anlhraconp-.::::::sV::?^^ 
Chrysena mg/kg 

Benzo(b)nuoranlhena mgftg 

Benzo(k]nuoranlhene mg/kg 

Banzp(g,h,|)ppiylenj;:.fc^^ 
ldenot1.2.3.c.il)pvfena mg/kg 

PQL 

an 

i.g 

^' 
10 

1.0 

1.0 
a n 

IQ 

1.0 

RaauU 

ND 

ND 

HD ' 
NO 

PQL ReauU . PQL 

a. 

NO 

^pi 
ill* 

:®s:5ss... 
SsOipSsS;;; 

o.os . 
iiiai ::?Q;OS:V 
iiiii 

Hill 

0« 

0.2S 

B.2« 

iiv-NQ:::;:.: • mi o.» 
miiom 

0.25 

025 
n« 0,W 

0.05 

Result 

g.u 

liii 
mmm 

mmm-sum 

NO 

NO 

ND 
ND 
ND 

1*1 iXi.Q 

0.50 
xnso:™ 

O.SQ 

0.60 

MO:® 

o.so 
.60 

0 60 

6.6 

62.6 

47.6 
55B.0 

656.6 

Wii mm mm 

P.94 

0.60 

NO 
sipi NO 

mmm 

liii 
„ 4,0 • 

Tx-i^.^.vQi-

1.00 
mmm 

6.1 

s:® 

HD 

1.70 

4,00 

sliil 
ND 

PQL Raaull 

40 

4,0 

..4.0 

HO 

0.0 

nna 

•« 
0.01 
0:01 
0.01 

* 
0.01 

5::o;oQ8X 

0,01 

101 

0,01 
0.01 

PQL Raault 

ii
ii

ii 
il

ii
ii

i 

NO 

NO 

iasNPlii 
4.0 7.3 
4.0 7.3 

0 07 0.02. 004 
NO 

mm 
0.02. 

: 
NO 0.02 NO 

0.02 0.02 0.04 
NO 0.02 .....ND, 
HO 

Hi! MS 
;?o;oifix 

:• 0.04 • 

;39«B!X 
iHoil 

O.OS 0 02 NO 
NO 0.02 NO 
NO 

ND 
HO 

SlHRlS; 

0.02 

• 

NO 

0 06 

NO 

SiNPli 
NO 0.02 NO 

PQL - Practical Quanlilallon LImll 

mg/kg - Milligrams per kilogram 
pg/kg - Micrograms per kOogram 

NO - Non-Oelecl 

PNAs - Polynuclear aromallc hydrocarbons 

l:\PROJECTSUr ISSMOllWUORKtSPROP 
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Table ? (continued) 
Spill # 942188 - Ten Inch Suction Line Failure 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

POL r Practical Quantitation Umll 

rtig/lcg - Milligrams per kilogram 

pgykg - Micrograriis per kilogram 

NO - Non-Oetect 

PNAs - Polynuclear aromatic hydrocarbons 

i:\pra|ads\S4lSSV>a3lVwarti\iprapb 



Table 7 (continued) 
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne. Ave. 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

PARAMETER 

Soli Sampla; 

Ty)ia of Sampla: 

Data Collaeted: 

Unlla 

VOLATILE3 

aahi|>he 

tpluVn? 
ElhylbanMne.;., 
Total Xylepet 
TolalBTEX 

mmsmrnmnim 
PBAQ 

H9^fl 
PNAa 

AP«n?P!h)hy!?nC;; 
Aceiiaplhana 
Flourene 

Phenanlhrena 

Anjhracena 

Ejouranljiana 

mg/kg 

mg/kg 

mg/kg 

Banio(3jimlhra?#n«MM 
Chryseha 

Benzo(b)nuoranlltana 

Benjo(k)lluoranlliena 

61 B 

Surfaca 

06101/96 

PQL 

TiTfpj 

40 
4.0 

4.0 

0.60 

Q.6P 

0,50 ' 

0.50 

0.50 

Bfti 
O.M 

?;<!:4P:SS 
0;50 

0.50 

Raault 

..111 
NP. 
ND 
NO 
ND 

NO 

ND •• 
NO 

1.3 

62 8 

Surfaca 

06/01/96 

PQL • 
4.0 
4.0 
4.0 

MpSi D.2Q 

P?0 
P.16 
0.20 

0.20 

Raault 

3 
isfc 
;s;s SfSHH 

7.6 

7.6 

if! Mi 
MmM 

ND 
0.20 ND 
0.20 ND 
0.20 ND 

ND 

"IWRll 
ND 

ND 

PQL - Pracllcal Quantilallon Limit 

mg/kg - MilUgrama per kBogram 

pg/kg - Micrograms per kilograip. j 

NO - Non-Delect 
PNAa - Polynuclear aromatic hydrocarbons 

L\MO|*aS^>4liiM03IV4IMtUp6OpC 



Table 7 (continued) 
Spill # 942188 - Ten Inch Suction Line Failure 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

POL - Practical Quantitation Umit 
mgAg - Milligrams per kilogram 
pg/kg • Mlcrograrns per kilogram 

NO - Non-detect 
PNAs - Poiynuclear aromatic hyOrocartjans 

tVpn U\S41SSVta31WarkVipinpd -



Table 7 (continued) 
Spill # 942188 - Teh Inch Suction Line Failure (FCC), Hawthorne Ave. 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

Soli Sample: S 1 S 2 S3 S4 S 5 S 6 S 7 
Type of Sample: Surface Surface Surface Surface Surface Surface Surface 

Date Collected: 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 

PARAMETER ' Units 
» • 

PQL Result PQL Result PQL Result PQL Result PQL Result PQL Result PQL Result 
VOLATILES 

EthylhshzanV^Ki-milg™ 

4.0 • 

40 

4,0 

HPi 
» 
NP 

4.0 
4.0 
an mMm-

NP 
ND 

4.7 

40 

40 1.U 

. ND 

.HP 
HD 

:: 
« 

HP 
HD 

mnm 

4.9 

•mii 
Mmm 

i>,3 

9?.9 • 
49,7 

40 

40 

mmm 

.wij-m.::.::.:.:.. 
ND-
HP 

SS.ND:®: 

iSSSKSSSK 

4.9 
lliii 
.SS;;NP-1-

Total Xylenes pg/kg 4.0 NO 4.0 48.7 4.0 ND . 4.0 NO 4.0 345.0 4.0 . 4.4 4.0 ND 
Tolal BTEX pg/kg 4.0 NO 4.0 53.4 4.0 ND 4.0 NO 4.0 462.6 4.0 4.4 . 4.0 ND 
PNAs 

NapthalBne.j;;;;;;::;:;;»^ 

Acanap!hthylBnf .::> ;:::;:;5 

AcenapthBnei;':i;;;lii;;5ife 

ys::;:;:;;:::::;;;:;:; 
.:p.02. 

0.02^-

0.9? mmmm-

0.30 

0 30 

0.3Q 

NI3 
.ur. 

0.30 

0.30 

0.30 

HP 

•11 
ND 

0.30 

0 30 

®p;3o;si 

111 
NO 

^ND . 

v..v;. 

iiiwi; 

ND 

ND 

ND 

9 91 

oil 
ND •1 

;;WNPii 

0.30 

;i::9i30s;;;:: 

NO 

Flouiene mg/kg 0.02 ND 0.30 ND 0.30 ND 0.30 ND 0.30 ND 0.01 NO 0.30 ND 
Ptienanllirene mg/kg P.02 0.17 0.30 NO 0.30 ND 0.30 ND 0.30 0.51 0.01 0.02 0.30 ND 
Anthracene mg/kg 0.02 

spil 
fte 

NO 

«" 
0,12 

0.30 

0.30 • . 
1." 

NO 
"p 

"p 

NP 

0.30 

0.30 
0 30 
0,30 

ND 
HP 
ND 

MHPlf 

0.30 

"I 
P.,e 

ND 

iiSi 
HQ 

mmm 

0.30 

wmm 
' 

mmM: 

ND 

ND • 
r^NQl: 

0.01 

ilM 
itife 
::0,0(IS:!/ 

ND 

iltt 
.HP • 

iKsHOlf 

0.30 

111 
iliii 

0:30 V 

ND 

IIHRI 
1® 

" ND-
Chrysene mg/kg 0.02 0.11 0.30 ND 0.30 ND 0.30 ND 0.30 ND 0.01 0.02 0.30 ND 
8enzo(b)fluorangiene mg/kg 0.02 0.12 0.30 ND 0.30 ND 0.30 ND 0.30 ND 0.01 0.03 0.30 NO 
Benzo(k)nuoranthene mg/kg 

aenzo(a)pYrBn8 - ^ mg/kg -

Dlbenzo|a.h)anthr.cBne mg/kg , 

Benzo(g,K,!)pB(yienBM::l5;M 

0.02 

0 02 

0 02 

0.02 

0.08 

005 

Oil 

0 30 

p.. 

0 30 

NO 

NP 
ND 

0.30 

0 30 

ND 
ND 

•NP 

0.30 

0.30 

0 30 

0 30 

NO 

ND 
HD 

0.30 

0.30 

0 30 

0 30 

ND 

ND !• 
fflNCii 

0.01 

0 01 

9.01 

lift 
Z. 
NP, 

9,02 

0.30 

0.39 
9.39 
0.3Q . 

... ND 

ND 

ND 

.sSNP:!:^; 
tddno(1.2.3,c.dlpvfene mg/kg 0.02 NO 0.30 ND 0.30 ND 0.30 NO 030 ND 0.01 0.02 0.30 ND 

PQL - Practical Quanlllallon Limit 

mg/kg - Milligrams per kilogram 

pg/kg - Micrograms per kilogram 

ND - Non-Detect 

NA - Nol available 

PNAs • Potynuclear aromatic Irydrocarbons 

i:V)/ojacli\94l&5M0}IVwMMtiU0950I.VVK4 



Table? (continued) 
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave, 

Summary of Soil Sample Results 
Clark Refining and Marketing, inc. 

Hartford Refinery 

Soil Sample: S3 S 9 

. Type of Sample: Surface Surface 

bate Cotlsctad: 10/13/95 10/13/95 

PARAMETER . Units PQL Result PQL Result 

VOLATILES 

Benzetiia- - ' pg/tg 

Tofuene , , ^pgAS 

Ethylbenzane ^ ^ pg/kg 

40 

4.0 

NO 

NO 

4.0 ; .ND 

liNol? 
Total Xylenes pg/kg 4.0 NO 4.0 NO 

TotalBTEX UQ/kg 4.0 NO. 4.0 NO 

PNAs 

Napthafene ' mg/ftg 

Acenapththylene. mg/kg 
„ 

Acenapthena , . mg/kg 

O'.lff ' NO 

ND 

NO 

O.30: 

ff.35 

iiill z 
Rourene (iigAg 0.10 NO 0.30 NO 

Phenanthrene mg/kg 0.10 NO 0.30 0.95 

Anthracene mg/kg 
" - ,6 Rouranthene ^ mg/kg 

Pyrene ^ mg/kg 

BonzdCaJarTthradena , mg/kg 

0.10 

0 Iff 

0.10 

NO 

0.14 

NO 

0.30 

0 30 

0.3Q: 

NO 

Chrysene mg/kg 0.10 NO 0.30 0.59 

8enza(b)fiiJoranthena mg/kg 0.10 •NO . 0.30 0.47 

Benzo(k)fluoranthene ."i?/!??.-... 

Benzo(a)pyrane ^ mg/kg 

pfbenzo{a,hl;anthracene 

Benzo(a.ftJTporyfene , , , rag/kg 

0.10 

a;.1ff 

o.« 
0.10 

NO 

liiilii 
NO 

llNPil: 

0.30 

ffjff 

0.30 

NO. 
V 

ffJO 

NO 

• NO 

!denon.2.3,c.diDvrene mg/kg 0.10 NO 0.30 NO 

PQL- - Practical Quantitation Limit 
mg/kg - Milligrams per Xiicgram 

pg/Vtg - Micrograms perWIogram 
NO - Ndn-Oetect 

PNAs - Polyhudear aromatic hydrocarbons 



Table 7 (continued) 
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave, 

Summary of Soil Sample Results 
. Clark Refining and Marketing, Inc. 

Hartford Refinery 

Soil Sample: 

Type ol Sample: 

Dale Collected: 

PARAMETER Units 

1 C 

10" 

10/13/35 

POL Result PQL Result 

3C 

10" 

10/13/35 

PQL Result 

4C 

10" 

io/13/35 

PQL Result 

5 C 

10" 

10/13/95 

PQL Result 

6C 

4" 

10/13/95 

PQL Result 

7C 

10" 

10/13/95 

PQL Result 
VOLATILES 

40 

Eitiylbenjene 

Tolal Xylenes 

Total BTEX 
pg/kg 

4.0 
• . 
4.0 
4.0 

4.0 

40 
an 

40 

4,0 mm 
4,0 

4.0 

NO 

liWPli 
ND 

ND 

40 

4.0 

40 

4.0 

4:0 

. " 
y-

• k. 

HO 

ND 

ND 

4.0 

-.?4;pa:: 
4.0 

4.0 

• 
NP 
•.I.; z 
ND 

ND 

_ 
4.0 

4.0 

4.0 

4.0 

NP 
ND 

amm 
ND 

ND 

mytmii/i 

«0i| 
4.0 

4.0 

III 
mmm 

7.1 

11.5 
PNAs 

Napthaiepe 
* 

Acppapililhylen# 
Acenapltiene 

Flourene 

Ptienanthrene 

/Vnttiracene 

Fiourantlierie 
i-OiftS™;:-
Pyrene; 

mm 0,30 

0,30 

0.30 

0.30 

0.30 

ui 

Diti9n?o(a.tt)anttirac?ne mg/Kg 

NO 

ND 

Nti. 

ldeno(1.2,3.c,d)pyfenB mg/kg 0.30 

mm 
0.10 

ND 

ND 

NP... 
n rta 0 09 

0.05 

0 05 

0.05 

6.05 

0.05 

0.05 

0.05 

«.a» 
-..M 

0.05 

0.05 

0.05 
iissssiss: 

HQ 
ND 

ND 

ND 

ND 

Mn ND . 
015 

ND 

ND" 
0.06 

ND 

IIP 
« 

0 30 
0.30 

0.30 

0 30 

0 30 

005 K,n 

0.05 
013 

ND 

ND 

NO 

ND 

0.31 

ND 

0.3S 

ND 
mmsW! 

0.30 

0.44 

0.30 

ND 

0,05 

mMify 
0.05 
0.05 
0.05 

iii 

'V 
0.30 

Ot/ 

ND 

»4l;: 
0.05 
0.05 

0.05 

0.05 

Q.05 

0.05 

ND 

NO 

HP 
ND 

0.07 

ND 

0 40 

ND 

0,10 

0.10 

0.10 

0.10 

Q.1Q 

010 

iPiflSl 
0.10 

0.10 

0.10 

0.10 

iiSii 
0.10 

aii 
MHRSSis 

ND 

0.27 

. ND 

0.10 

:: 

IHi 
0.30 

0.30 

0.30 
n in ' Q.3Q 

iO:Mli mmm 
®0;3Q;;::j-

0.30 

0:30 

0.30 
iiSSS™.;:;. 

iiii 
0.30 

0.30 

mmM 
iiii 
MiiSNPM 

ND 

ND 

ND 

iiWSli 
iPMi? 

0.36 

NO 

ND 

NP 
ND 

P.67 

ND 

PQL • Praclical Quanlilatlon Limit. . 

mg/kg - Milligrams per kllogra'm 

pg/kg - Micrograms per kilogram 

ND - Non-Detect 

PNAs - Potynuclear aromatic tiydrocarbons 

l:V»o|i.cli\94lSSMail«woil,l109S.0a.wk4 



Table 7 (continued) 
Spill # 942188 - Ten Inch Suction Line Failure (FCC), Hawthorne Ave. 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

POL - Pracllpal Quanlilallon Limit 

mg/kg - Mjlllgfams per kilogram 

pg/kg - Micrograms per kilogram 

ND - Non-Deled. ; - • • 

PNAs - Polynuclear aromatic liydrocarbons 

kviiojucutsrissMosiwaikMoss-ar.wKr 
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CLARK TERMINAL 

60 

SCALE IN FEET 

Burns 

McDonnell 
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Consultants. 
Inc. 

FIGURE 22 
Site Map 

Suction Line Release 
North & South of Hawthorne 

Release #942188 
Clark Refining & Marketing, Inc. 
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CLARK REFINERY 

CONCRETE PIT 

HAWTHORNE AVENUE 

GRAVEL ROAD 

-FEED SUPPLY LINES 

SCALE IN FEET 

CLARK TERMINAL 

30 80 

LEGEND 

0 - EXCAVATED AREA TO r DEPTH 
^ - EXCAVATED AREA FROM 1' TO 5* DEPTH 

0 - SAMPLE LOCATIONS 

Burns 

McDonnell 
Waste 

Consultants, 
Inc. 

FIGURE 23 
Sample Locations 

Suction Line Release 
North & South of Hawthorne 

Release #942188 
Clark Refining & Marketing. Inc. 
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APPENDIX Q-3 

SUMMARY REPORT 
SUBSURFACE AND SURFACE INVESTIGATION OF SPILLS 

SEPTEMBER 1996 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices / 4/23/2003/ MMN/BRS 



SUIVIMARY REPORT: 
SURFACE AND SUBSURFACE INVESTIGATIONS OF 

SPILLS AT THE CLARK HARTFORD REFINERY 
FOR 

CLARK REFINING AND MARKETING, INC. 
HARTFORD REFINERY 
HARTFORD, ILLINOIS 

SEPTEMBER 1996 

Project No. 94-155-4-056 

Burns & McDonnell Waste Consultants, Inc. ^^PA/DiPn 
Engineers - Geologists - Scientists ^ 

St. Louis, Missouri 

i 
I 



TABLE 1 
Summary of Surface Analytical Results 

Clark Refining & Marketing, Inc. 
Area H, Hawthorne Avenue Release Area 

Hartford, Illinois 

Sample Number ' Detection : TACO ! H-S-1 : H-S-2 ! H-S-3 • H-S-4 H-S-5 H-S-S • H-S-7 H-S-8 H-S-9 H-S-1 
Sample Date: yn'ts Limits .Tier 1 CUO'06/06/96 .06/0S/'96 106/05/96 ^06/05/96 06/05/96 06/05/96 0&'0S/'96 06/0S96 06/05/96 06/05/S 

... COMPOUND i 1 ; ! ! ' i • 1 i 1 i ' 
BTEX !: 1 I t 

Benzene ipg/Kg 1 zo . 4 BDL BDL BDL BOL BDL BOL BOL BOL BDL 
Toluene ' 1 pg/Kg 1 5,000 • 1... BOL BOL , , 2 . BDL 3 BOL BDL BDL 
Ethylbenzene pg/Kg 1 5,000 3 4 BOL BOL BDL BDL BDL BDL BDL BOL 
Xylenes (total) pg/Kg 1 74,0(30 12 BDL BOL BOL BOL 2 3 • BOL 1 BOL 1 BOL 
Total. BTEX pg/Kg 20 4 " BOL 2 BOL 4 6 BOL I • BDL BDL 

Sample Number TACO H-S-11 i i H-S-12 1 H-S-13 H-S-14 i 
Sarnple Oaje:. Units ner 1 cue 06/05 JS6 06/05/96 06/06/96 06/05/96 ' 

PNAs DL' Result OL Result DL Result PL Result 
Naphthalene j Mg«3 30,000 660 BOL 660 BOL 660 1,300 660 BOL 
Acenaphthylene 1 pg/Kg NL 680 BDL 660 BDL 660 BDL 660 BDL 
Acenaphthena ; pg/Kg 200,000 1,200 BOL 1,200 BOL 1,200 BDL 1,200 BOL 
Fluorene pg/Kg 160,000 140 BOL 140 BDL 140 BDL 140 BDL • 
Phenanthrene pg/Kg NL 660 BOL 660 BOL 660 BDL 660 BDL j 
Vithracene pg/Kg 4.300,000 660 BOL 660 BOL 660 BDL 660 BDL 
louranthene pg/Kg 980,000 660 BOL 660 BOL , , 660 BDL • 660 • BOL 

Pyrene pg/Kg 1,400,000 180 BOL 180 . BOL •; 180 " S :-'2S2"''. |i8o':v BOL 
Benzo(a)anthracerie pg/Kg 700 ' 8.7 '. v BOL ;-.;:8.7^ l';. 61,9 1 8.7 i:.' 123 ' ;'V,8.7';.' . 64JI • 
Chrysene pg/Kg 1,000 100 BOL 100 834 100 BOL 100 134 1 
Benza(b)flouranthene pg/Kg 4,000 12.0 BOL 12.0 44.5 17.0 642 12.0 65.4 
Benzo(k)flouranthene pg/Kg 4,000 11.0 BOL 11.0 91.1 11.0 236 11.0 22.3 

' Benzo<a}pyrina pg/Kg . 800 15.0 BOL .15.01 59.0 15.0 : 121 15.0 ' 43.6 •• 

Dibenzo(a,h]anthracena pgrtCg 800 20.0 BOL 20.0 . • ,181 20.0 , BOL • 20.0 35.6 
Benzo(g,h,I)perylene pgflCg NU 51 j BDL 51.0 92.6 51.0 BDL"; 51.0 " BDL 
|ndBno(i ,2,3-cd)evrene ' pg/Kg 8,000 29.0 SOL 29.0 BDL 29.0 BDL 29.0 BDL 

' - lEPA Tiered Approach to Cleanup Objectives "Her 1. Table B Soil Cleanup Objectives for Industrial/Commercial Properties 
BTEX - Benzene, Toluene, Ethylbenzene, and Xylenes analyzed by EPA Method SW846-8020 
pg/Kg • Microgram per Idlogram 
SOL • Below detection limit 
PNAs - Polynudear Aromatic Hydrocarbons analyzed by EPA Method SW846-a310 
DL - Delectidn Umit 
NL • Compound not listed in TACO tier 1, Table B 

JnZTSVprejVS* 1 SS4\qas\i«a1Miai 1 .wk« 



.^^LE2 
Summary of Subsurface Analytical Results 

Clark Refining & Marketing, Inc. 
Area H, Hawthorne Avenue Release Area 

Hartford; Illinois 

Sample Number: TACO H-SB-1-2 H-SB-1-T H-Sa-2-1 HSB-2-6 H-sa-i-s HSB-4-S H-SB-S-5 H-Sa-6-5 H-SB-T-5 HSB-6-5 H-SB-9-S H-SB-10-S 

Sample Dale: Unite Tier 1 CUO> 06A)8/9B 06/06/96 0^6/96 06/0B/98 06/05/98 06/05/96 06A)S/96 06/05/96 06/05/96 . 06/05/96 06/0696 06A)6/96 

COMPOUND 

DTEX DL Result DL Rasud DL Result DL Resull DL Result DL Result DL ResuH DL Result OL Result DL Result DL Result DL HesuH 

Benzene.; '. . 
•r 'X 

Toluei»Y'.' 

pgntg 

pg/Kg •'j 6.000;;^:-i 9' BDLV -r.i r:-.- BDL 1! .'i:.';'4 /;•• 
DDL; 

12 ' 

21 

•• -I'- 1... 

• s: 
; 'l • BOL 

BDL 

.iM DDL 

DDL 

1 

. ;l 

DDL 

3 

1 

1 

DDL 

BDL 

. 1 

1 

BDL 

2 

1 

1 

DDL 

1 

Ethylbanzana : . pg/kg . ibop>'. 
9' BDLV 

150 • ts-, S't .1 6 '1 BDL' v.l ^ DDL 1 DDL 1 BDL 1 BDL 1 BOL 

Xylanas (lolal) PB«g 74.000 1 2 5 150 1 110 1 9 5 170 1 12 1 BDL 1 BDL 1 DDL 1 BDL 1 1 1 1 

TolalBTEX Mg«9 9 353 270 26 257 21 BDL BDL 3 BDL 3 2 

PNAB 

Aeansphihana' 
Fluorana 
Phenanlhrana 
Anlhracane 
Flauran)tiaha,.j; ' 
Pvrana^:;,r;.;;;,:V:;:;.^Jr 
Bahio(a)BhUiraeaha: * i .tr 
Chiysene 
Banzo(b)nouranthena 
B8nzo(k)llouranlhana 

BahibtalpyianaVr^il't^^ 
r; yli;'--; 

Dlbenzo(a,n)an^racftfi9'T 
Banlbfg,h,qparviana 
ln(lano( 1.2.3-cd)pyfena 

Pl^g 
pgatg 
jjg^g 

P9«g 
M9«g 
M9«Q 
pgmg 

Wko 
pg/Kg 
pg«g 

MB'Kg 
PB«g 
pgnrg 

Po/Kb 
ptpxp 

:;•? 30.000/1: 

fsgl 
JjOO.OOO ; 

160.000 
NL 

4,300.000 

i::;88ii,ooio:'; 
1,4D0;000-

DL Resull 

BOL 

DL 

T.'bo 

20.0 

Rosull 
BbL: 

OL 
'•6ad''j 
:^^6ol 

140 
660 
660 

I"?! 
lOOi* 

100 

12.0 

11.0 

p!ll il 
29.0 

Result 
>tiu 
'BDL' 

^abt;-
BDl. 
BOL 
BDL 

;BDL. 

DDL 
BDL 
DDL 

.:bbi£ 
lBBt^ 

'V'i! 

BOL 

DL 

,660 
? ..i; f' 

1,200 

Result DL Result 01^ Result _DL_ Result DL Result DL Result pi. Hestilt DL Result pL_ Result 

;DbW; 
'BbL: 

860' ; BDL: 660 BDL 660 BDL: 660 ; 
• 1 :'i 

BDL' 2,510 BDL 680 BDL 660 BDL 680 BOL ;DbW; 
'BbL: 860/ rBOL "BBO' BDL 660 BDL SO®' 

T.aod 
BDL: 2,510 BDL 660 BOL 680 BOL 660 BDL 

tibif; BOi;:: 1.200 BDL- 1,200 DDt^ 

SO®' 

T.aod DDI, 0,000 BOL 1,200 BDL 1,200 BDL 1,200 BDL 

BDL 140 693 140 BDL 140 BOL 140 BDL 1,050 BDL 140 BpL 140 BDL 140 BOL 

BDL 680 1.370 660 BDL 660 BDL 660 BDL 660 BDL 660 BDL 660 BDL 660 BDL 

BDL 660 BOL 660 BOL 660 BDL 660 BOL 660 BDL 660 BOL 660 BDL 660 BDL 

^BDL^ 660 
... , • .4 >• 

.BDL: 660 'i BDL'-: 660^ DDi:.. .'BBot BDL .680 BDL 060 BDL 660 BDL 660 BDL 

J BDL:. /IBO.;; BDL/ riao' BDl; rBo5 BDL i '180 :• BOL' 
'• • I'l 

251 BDL 180 BDL 180 BDL 180 BOL 

DDI.; ;:;B.7V 'B.7 : M BDf. 8.7' •BDL;:; 6s:o' BOL 8.7 ' 41.5 8.7 BDL 8.7 BDL 

BOL 100 1.4IU' 100 BDL too BDL 100 BOL 375 BOL too BDL too BDL too BDL 

BDL 12.0 53.7 12.0 BDL 12.0 BDL 12.0 BOL 25.5 BDL 12.0 BDL 12.0 BDL 12.0 BDL 

BDL 11.0 91:6 11.0 BDL 11.0 BOL 11.0 BDL 12.5 BOL 11.0 BDL 11.0 BDL 11.0 BOL 

'BDIS Cosi"; mi ,B6L-
I" i 1 : 
•BDL 

BOL 

.'is.i'-•. ..• 
,20.0 

M 
BDL'! 

M 
BDL; 

15.0 j? m m 
BDL 

mi ' BDL' 

BDL 

.15.0 

2o;o' 
51.0 

15.9 

'til 
DDL 

15.0 

20.0 ; 

51.0 

BDL 

BDL 

BDL 

16.0 

20.0 

61.0 

BDL 

BDL 

BDL 

BDL 29.0 BOL 29.0 BOL 29.0 BDL 29.0 BOL 125 BDL 2B;0 BDL 29.0 BDL 290 BDL 

• • lEPA TIaieil Approach lo daanup Ob|acllvai Tier 1. Tabia D Sod Cleanup Objacllves lor IndiislriaVConimarclal Ptopaillas 
DTEX - Banzana. Toluane. EUiylbenzana. ami Xylanas anatyzad by EPA Method SW84a-B020 

DL - Dalacllon LInill 
pfpKg • Mlcrooiam per kdogrBin 
BDL • Below datacllondmH 
PNAs -Polynuclear Aromatic Hydrocarbons analyzed by EPA MaUiod SWa46 B310 

NL - Compound not llslad In TACO Tier 1. Table B . 
fiii' • Above TACO Tier 1. Table B. liiilusliletCritnniiircuil Cleanup Ohjeclivulliipasliiin. inlialulKei. anit'ni iiiirjrollnn In (|iijiirulwotor| 

UnireV'Kd" ISSrVKSUiortUibt.otil 
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Waste 
Consultants. 

Inc. 

FIGURE 2 
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North & Southi of Hawthorne 

Release #942188 
Clark Refining & Marketing, Inc. 
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REIAi.V iN FILE UNTIL 
201 Eait Hawthorne 
Hartforo Illinois 62048-000' 

6l8-:i4-r301 /i 618-254-6064 

November 10, 1997 

Mr. Jim O'Brien, Manager 
OfBce of Chemical Safety 
Illinois Environmental Protection Agency 
P.O. Box 19726 
Springfield, XL 62794-9726 

Re: Tiered Approach Objective Assessment 

Dear Mr. O'Brien, 

Enclosed is a copy of the Tiered Approach Objective assessment for the spill sites at the 
Hartford Refinery that was prepared by Bums & McDonnell. Clark Refining and 
Marketing, Inc. wiU provide your department with remediation techniques for two of the 
remaining sites in the near future. 

Please call me at 618-254-7301, extension 218 with your questions. 

Sincerely, 

r/, 
Massood Modarres 
Environmental Engineer 

cc; John Sherrill 
Tom Miller 
File L/ 



Bums 1 ~ Waste 
& 1 Consultants, 

McDonnell 1 Inc. 
November 3, 1997 

Mr. Jim O'Brien • 
Office of Chemical Safety 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794-9276 . ' 

Re: Clark Refining & Marketing, Hartford Refinery: lEPA Spill Nos. 940851, 
941772. 942837. 941526. 930211, 942288. 947873. 931160. 941913. 942188 
and 942432 

Dear Mr. O'Brien: 

On behalf of Clark Refining & Marketing, Inc. (Clark), Bums & McDonnell Waste 
Consultants, Inc. (BMWCl) is pleased to present this Tiered Approach to Cleanup 
Objectives (TACO) assessment of the above-listed spill sites at the Clark Hartford 
Refinery. Site investigations were completed at each of these spill sites tmd summarized 
in the September 1996 report by BMWCl titled Summary Report: Surface and 
Subsurface Investigations pf gpill? at the Cl^k Hartford Refinery. In this letter report, 
the data compiled in the September 1996 report for each spill site is evaluated for 
compliance vrfth TACO Tier 1 and Tier 11 cleanup objectives. 

SOIL SAMPLES 
Soil sample analytical data for surface and subsurface samples is summarized in Tables 1 
and 2, respectively. Tables 1 and 2 are condensed from the September 1996 report and 
list only the contaminants detected at each spill site in excess of TACO Tier 1 Cleanup 
Objectives for Industrial/Commercial properties. Each spill site is designated by the area 
name assigned in the September 1996 report: Area A is No. 9940851; Area B is No. 
941772; Area C is No. 942837; Area D is No. 941526; Area E is No. 930211; Area F is 
Nos. 942288 and 947873; Area G is No. 931160; Area H is Nos. 941913 and 942188; and 
Area J is No. 942432. Spill areas are shown on a map of the refinery, included as Figure 
1. Samples from areas that are not listed in the tables were all below the 
Industrial/Commercial cleanup objectives. TACO Tier 1 Exposure-Route Specific 
Values for Soils are summarized for the contaniinants of concern in Table 3 for the 
Industrial/Commercial, Construction Worker, and Migration to Groundwater scenarios. 

17 Cauens Court 
Fenton, Missouri 63026 

Phone:314 305-0077 
Fox; 314 326-8295 
hnp://www.burnsmcd.totn 

In addition to the soil sampling completed for the September 1996 report, soil samples 
were collected September 23, 1997 from four areas for analysis of organic carbon. Soil 
samples were collected from two locations each in Areas B, C, H, and J, and analyzed for 



1 1 •• &ums Wjste 1 1 ' Consultants. LJ McDonnoH Inc. 

Mr. O'Brien 
Novembers, 1997 
Page 2 -f 

Organic Matter using ASTM D2974-87 and for Total Organic Carbon using EPA SW-
846. The samples were collected from below the contaminated zone at depths ranging 
from 7 to 12 feet below ground surface. Analytical data is presented in Table 4. 
Although both methods are approved for determination of the fraction of organic carbon 
(/^), the site-specificvalues used for this assessment were calculated from the ASTM 
method of analyzing for organic matter. These values are also presented in Table 4. 

TIER II CLEANUP OBJECTIVES 
The site-specificwas evaluated for Areas B, C, H, and J so that site-specific cleanup 
objectives could be calculated for the Migration to Groundwater pathway. The TACO 
Tier I cleanup objectives given in TACO Appendix B, Table A for the Migration to 
Groundwater pathway are calculated for subsurface soil samples with a default value 
of 0.002 gm/gm. Table 5 presents the site-specific cleanup objectives for the Migration 
to Groundwater pathway in addition to the surface and subsurface soil default objectives. 
The site-specific cleanup objectives were calculated using Equation S17 in TACO 
Appendix C, Table A. Default values for clay soil were used for density and porosity 
values. 

To use calculated site-specific cleeinup objectives, TACO specifies three additional 
concentration limits that cannot be exceeded for a site: 

- the soil saturation limit for each chemical (calculated according to Section 
742.220) cannot be exceeded, 

- the soil attenuation capacity for each site (calculated according to Section 
742.215) cannot be exceeded, and 

- a weighted average of 1 (calculated according to Section 742.720) cannot be 
exceeded at each site for chemicals that target the same organ. 

According to TACO Table E in Appendix A, the contaminants of concern to this study 
that target the same organ include only toluene and ethylbenzene, which both target the 
kidneys. These contaminants are present together above TACO Tier 1 
Industrial/Commercial cleanup objectives for Area B only. Of the 8 samples listed in 
Table 1, the weighted average exceeds 1 for samples S-1 and S-13. 

The soil attenuation capacity is represented by the organic carbon concentration in the 
soil at each site. The total concentration of all orsmic contaminants of concern at a site is 
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compared to the total organic material in the soil at that site. The total organic 
contaminant concentrations for all areas discussed in diis assessment fall below the 
default organic matter concentration of 2000 milligrams per kilogram (mg/kg). (Please 
refer to the September 1996 report for complete soil analytical data.) 

Soil saturation limits for benzene, toluene, ethylbenzene, and xylenes (BTEX) are given 
in TACO Appendix A, Table A. As indicated in the foomotes of Table 5, soil saturation 
limits are used as cleanup objectives when calculated objectives exceed the saturation 
limits. 

TIER II ASSESSMENTS 
In the following pages, each area is individually evaluated relative to the calculated 
TACO Tier II cleanup objectives presented in Table 5. All of the areas discussed in this 
assessment are areas that do not support full-time workers or structures. Clark personnel 
are present in the areas only intermittently and diese areas are not generally accessible to 
the public. It is therefore reasonable at each of these sites that the construction worker 
scenario be used for the ingestion and inhalation cleanup objectives. 

Each of the assessment pages in Attachment A addresses the status of a single area. The 
contaminants of concem (COCs) in both surface and subsurface soil are represented by 
the highest concentration for each in that area (refer to Tables 1 and 2 for complete soil 
sample information). In cases were detection limits exceed the cleanup objectives, non-
detect samples are considered to be in excess of the cleanup objectives. The limiting 
scenario(s) for each area are determined by selecting the most conservative cleanup 
objectives from Table 5. The Tier II assessment for each arda is then a direct comparison 
of the site data with the most conservative site-specific cleanup objectives. 

SUMMARY 
TACO assessment of each of the areas at the Clark Refinery, as shown in Attachment A, 
indicates that Areas A, E, F, G, and H are all below TACO Tier II cleanup objectives for 
the applicable contaminant pathway scenarios. These areas do not require further 

^ assessment or remediation. 

Area B, surrounding Tank 35-2 in the tank yard, has surface and subsurface 
concentrations of BTEX constituents that exceed the TACO Tier II cleanup objectives. 
The cleanup objectives for this area include the calculated site-specific concentratioii for 
benzene (migration to groundwater pathway), and the construction worker scenario 
concentrations for TEX. 
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Area C, surrounding Tank 55-1 in the tank yard, has subsurface soil concentrations of 
benzene in two samples that exceed the Tier II cleanup objectives. The benzene cleanup 
objective for this area is a calculated site-specific concentration for the migration to 
groundwater pathway-

Area D, surrounding Tank 10-5 in the tank yard, has surface and subsurface soil 
concentrations of benzene that exceed Tier II cleanup objectives. The benzene cleanup 
objectives for this area are the generic TACO Tier I values, migration to groundwater 
pathway, for surface and substirface soil. 

Area J, along Illinois Route 3, has two subsurface soil samples in excess of the Tier II ^ 
cleanup objectives for benzene, and one subsurface soil sample in excess of the Tier 11 ^ 
cleanup objectives for benzo(b)fluoranthene and dibenzo(a,h)anthracene. The cleanup ^ 
objectives for this area are calculated site-specific concentrations, migration to 
groundwater pathway, for these three contaiminants. i 

If you have any questions concerning this assessment, please contact me at (314) 305-
0077, ext. 226. 

Sinc^ely, 

Paul Christian 
Project Manager 

attachment 

bml 134\projects\dark\refinery\repons\I lOjltr.wpd 



LOCATION: Area H - Hawthbme 

MEDIA: Soil 

CLASSIFICATION' InSu^aSyComni'e^ Sme'workers "" " 
and no structures. Use Construction Worker scenario. 

COCs - SURFACE: NA 

COCs - SUBSURFACE: Benzene 0.059 mg/kg 

LIMITING SCENARIO: Migration to Groundwater (site-specific): 
Benzene 0.135 mg/kg 

TIER II ASSESSMENT: 

.MI surface soil samples are below all applicable TACO Tier I cleanup objectives. 

All subsurface soil samples are below the site-specific migration to groundwater cleanup 
objective calculated for benzene. 
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DOCUMENTS RELATED TO THE WASTE WATER TREATMENT PLANT 

Current Conditions Report 
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^Clayton 
CjlF BToWsTTTTm 

APPENDIX R-1 

INCIDENT 940851 
APRIL 19,1994 

Current Conditions Report 
Pretncor Refining Group, Inc. / Hartford, Illinois 
Appendices / 4/23/2003/ MMN/BRS 
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. Table 1 
Spill # 940851 - Asphalt Spill Northwest of Bib Unit 

Summary of Soil Sample Results 
Clark Refining and Marketing, Inc. 

Hartford Refinery 

POL • Practical Guantitatan Limit 

mg/kg • Miiligrami per kilogram 
pg/l • Micrograms per liter 

mg/l - Milligrams per liter 

NO - Non-Ootea 

8 - Present in Blank 
J - Oeteoed, but belaw POL 
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TABLE 1 
Summary of Analytical Results 
Clark Refining & Marketing, Inc. 

Area A, Northwest of Biological Treatment Unit 
Hartford, Illinois 

Sample Number: TACO S-1 S-2 1 S.3 S-4 
Sample Date: Units Tien CUO' 06/14/96 06/14/96 06/14/96 . 06/14/96 

COMPOUND 

BTEX DL Result DL Result DL Result DL. Result 
Benzene pg/Kg 20 • BDL S BDL 125- BDL •V. t BOL 
Toluene Pg/Kg 5,000 1. j BDL 5 ; ••-• 6 125 BDL 1 BDL, 
Ethylbenzene pg/kg 5,000 ; BDL :Js 22 " 125 1,200 BDL 
Xylenes (total) pg/Kg 74,000 1 BDL 5 73 125 3,200 1 BDL 
Total BTEX pg/Kg I, BDL 101 4,400 BDL 

Sample Number TACO S-5 S-6 
Sample Date: Units Tier 1 CUO' 06/14/96 06/14/96 

COMPOUND 
PNAs DL Result DL Result 

Naphthalene pg«g 30,000 660 1,990 660 BDL 
Acenaphthylene< pg/kg ' 660 1,260 660 1,190 
Acenaphthene pg/kg 2(00,000 1,200 BDL t.200 BDL 
Ruorene pg/kg, 160,000 140 BDL 140 491 
Phenanthrene pgiXg NL 660 960 660 984 
Anthracene pg/Kg . 4,300,000 660 BDL 660 BDL 
Flouranthene , 
Pyrene 

Benzo(a)anthracehe / 

pg'kg 
pg^g 
pg/kg-

,980,000 
1,400,000 

•; r I 11:':' 

1,650 

.t.650' 
• - ti-

tiOSO' 

660 . 
: 180 
f;:43.i3'iji 

661 

1,110 

1,080T 
Chrysene pg/Kg : 1,000 100 724 1,000 19,700' 
Benzo(b)flouranthene pg/kg 900 68.0 1,860'. 68.0 1,450' 
Benzp(k)nouranthene pg/Kg 4,000 16.6 573 33.2 437 
Benzo(a)pyrene pg/kg .•(•\--'-9o T:',:': 

' .rl 1 ••••• •• ' I--:. 
66.0 iiio* 33.0 851' 

Dibenzo(a,h)anUiracene pghCg 20.0 1,030- 100 2,2SCr' 
Benzo(g,h,i)peryteiie : pg/kg 250 622 

IS:!. 
462 

lndeno(1,2,3-cd)pyrene pg/kg 900 166 1.600- 83.0 732 

BTEX 
DL 

PNAs 
BOL 

NL 
125-
438' 

- lEPA Tier^ Approach to Cleanup Objectives Tier 1. Table A, Soil Cleanup Objectiyes for Residentiall Properties 
- Benzene, Toluene, Ethylbenzene, and Xylenes anaUyzed by EPA Method SW846-a020 
- Detection Umit 

, - Microgram per kilogram 
- Polynuclear Aromatic Hydrocarbons 

- Below detection limit 

- Compound not listed in TACO Tier 1, Table A 
- Detection limit exceeds TACO tier 1 Table A value 

- Above TACO Tier 1, Table A. ResidentiaU Cleanup Objective (ingestion, inhalation, and/or migration to groundwater) 

«^nij\941 S54\as«»ei»labU,»k4 
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CLARK OIL & REFINING COMPANY 
HARTFOri}. miMOlS 

TABLE 1 

Anatyfical Resufts (Ouatifiad Oaf a) 

Case a. 2B67B 
S»e:; 
.ab.: 
lewewer; 
Dale: 

SDQ EEOIK 
CLARK OIL 
LIBRTV 

9 Nun 
Sampltng Localfon: 
MatriK. 
Unils : 
DaleSampfad: 
Time Sampled: 
%Moislure: 
pH: 
Dilulion Factor: 

Volatile Compound 

DcMorodifluoromeihana 
CHDromathane . • 
Vinyl ChlorWo 
Bromomelhane 
Chtoroelhane 
TrfchlorolluofDmethane 
I.LDichloroethene 
1. 1.2-Tnchlcin^ 1.2,2-lrllluoroelhana 
Acelona 
CarbonDisuinda 
Melhyf Aceiale * 
Methylene Chloride 
trans-1,2*Olchioro8lheni9 
Methyl leh-Bulyl Ether 
'l.t-Olehlbmethene 
cIs-f .Z-Otchloroethana 
'2-Bulanona . . .1^ V 
CHorolonn 
1.1.1-TrichlproolhBhe , - ^ v 
Cydohexane 
Cartion Telrochlorfde 
Benzene 
1,d-[%h1oroelhane 
Tridiloroethene 
Melhylcyclohexarta . -' ' 
t.Zl^hloropfc^ane 
Brpmodlchlprpmelhani • 
ds-LS-Dfchloropropene 
4-Methyl-2-penlBn6ria 
Toluene 
lfons.l.3-DlchlOfopfoperie:^i:i-;^t^^^ 
1.1.2-Trichloroelhana 
TelrachloroelhBne . ' ' 
Z-Haxanone 
WbrornochlorortieihanB^^'-*':'^^^^ 
1.2-Dibromoethanp 
Chlorobenzena.' 
Ethylbenzene 
iXylenas (lotdi) 
Slyrena . : 
Bromoiorm 
Isopropytbenzena 
1.1.2.2-TBtrachldrttetHBhi 
1 .a-Dichlorobenzena 
1.4-C^chlorobBnzenar 
1 »2-Dlchlorobenzarie 
fi2-Olbroifri6-5^l6miil^iftf^^^^ 
,1.2.4-Trfchlorpbenzene 

EE01Z EE02Q EE021 EE022 EE0Z5 EE026 EE027 EE02a ' EE0Z9 EE02A 
Xf21 ' X122 X123 XI24 X125 X126 XI27 Xf26 XI29 XI30 
Soil SoH Soil •• Soil Soil Soil SoH Soli Soil Soil 

uoA^g oo«0 UB«o UQ/KB ug/Kg ugri<g ugriCg ugri<g ug/Kg ugA(g 
11/D2/2000 11AI2/2000 11/02/2000 11/02/2000 11/g/oo 11/9/00 11/9AX) 11/9/00 11/9/00 11/9/00 

15:50. 16:50 16:55 17:10 10:00 10:25 12:00 12:15 15:45 . 16:00 
27 25 6 15 22 21 24 39 26 26 

110 Lp 1.0 .1.0 1.0 LO 1.0 1.0 1.0 1.0 

Resutl FIBB Result Flag Resutl Flag Result Flaq RosuH Flag Resmi Flag Resutl Rag RBSUII Rag Result Rag Result Flag 

12 u 13 U . 12 U 10 u 11 U 14 U 11 U^ 16 U 12 U I6OOO! lu • 
12 u 13 U 12 ;u 10 U 11 U 14 U 11 iU 16 U 12 u 16000^ !U 
12 u 13 U 12 U to U 11 U 14 U 11 lU 16 u 12 ii leoooj >U 
12 u 13 U 12, IU ! 10 U> 11 U 14 :U 11 ;U 16 u 12 u 16000> U 
12 u 13 U 12. Iu 10 U 11 u U iU 11 u 16 u 12 !U 16000: U 
12 u 13 U 12 U 10 U 1 J 14 >UJ 11 IUJ 16 UJ 2 J isooo U 
12 u 13 .U 12; U 10 U 11 :u 14 1 11 U 16 u 12 u 16000 U 
12 u t3< :U I2I U 10 U 11 ;U 14 U 11; U 16 <u 12 'U 16000 U 
23 J 17 J 21 J 24 J 49 ij 14 UJ 160. J 29 ;uj 49I :J' ' 24000 
12 u 13 iU 12 U 10 U 111 (uj 14 UJ 1 21 J 16 iUJ 4! J 16000 U 
12 UJ 13 UJ; 12 UJ 10 UJ 111 UJ 14 UJ 11 UJ 16; IUJ 12; UJ ' 16000 U 
IS 13 'U 1 16 10 u 11' w : 24 U 18 U 17! u 17' u 4100 J 

; 12 ;U 13< u 12 U 10 u 11 u 14 U 11 U 161 u 12 U 16000 U 
12 U 13 u 12 U 10 u 11 u 14 U 11 U 16 u 12 u 16000 U 
12; U i 13 u 12 U 10 u 11 u 14 U 11 U 16 ii 12 u 16000 u 
12 U : 13 u 12 U 10} iU 11 u 14 U 11 U 16 U 1 1 ^2 u 16000 u 
12 uJ 13 UJ 4 J 10 UJ 4- J 14 UJ 23 J 16 UJ 12 UJ 16000 u 
12 U 13 u 12 U lOi u 11 u 14 U 11 u 16 u 12 u 16000 u 

'•V 12 U 13 u 12 U . 10; u 11 u 14 U 11 u •16 u 12 u 16000 u 
12 u 13 u 12 U 2 J 11 u 14 U 11 u 16 u '12 u 16000 u ' M u 13 u I' 12 u 10 u 11 u 14 U 11 u 16 u 12 u 16000 u 
12 u 13 u 12 u 1 J 11 u 14 U 11 u 16 u 53 34000 J :^"t->-i2 u 13 u ."•'••••12 lU 10 u = 11 u •••••V. 14 U 11 u 16 u 12 u 16000; iu 
12 u 13 u 12 u 10 u 11 u 14 U 11 u 16 u 12 u 16000 iU u 13 u • .12 iU . 3 J •- . =•••• 11 u 14 Iu 11 u ' 16 u 120 

u 
69000; 

iU 

12 u 13 u I2I u 10 u 11 u 14 [u 11 iu 16 u 12 u 16000 u u 13 u u =: 10 u :U •• :-=r".;14| u ; 11 0 16 u • 12 iU 16000 u 
12 u 13 u 12 u 10 u 11 iu 14t u 11 ;U 16 u 12 u 16000 u 't'r-:'--12 ,u 13 u -•^;?;:5^;I2" u • 10 u ••••"V'iy'iv iuj /i4 UJ VII UJ . ••vv;; 1$ UJ •--••• I2j luJ 16000 u 

1 J 13: u 2 J .4 J 11 u 1 2 J 3 J 16. u 4 J 16000 u • 1) )u .VfV.tM2 0 - : 10 u ^ it u . 14: u 11 0 -.16: iU 12 u 16000 u 
12 lU 13< u 12 u io u 11 u 14 u 11 u 16' ;u 12 u 16000 u 

J •••'I'.--' ' 2 J U; r:-. i J '.-•r-y-. ..11 u • •••->:• =-14 u 11 u 16; U: 1 .;• : .,^2- li 16000 u 
121 tu 13 u 12 u 10] ;U 11 UJ 14 UJ 11 lij 16! UJ 12 UJ 16000 u u 13 u u. 10! u u • -rT^ 14 u 11 u 16- u • • 12 u 16000 u 
12' U i 13 u 12 u 10; u 11 u 14 u II u 16 u 12 u 16000 u :4:"i2i u •• •• = 13 u .^•^>^>•12 u r ibi lU u '• 14 u 11 u u 12 u 16QQ0 u 
12 u 13 u 12 u 10^ u : li u • 14 u 11 u 16 u 3 J 1100U0 

u 
0 .13 u -12. u .1^:10, u u -• 4 J 11 U u B J 160000 

12 u 13 u 12 i" 10 u ~ ii u 14 u ii u 16 u 12 u 16000 lU i i u -or . 13 u u. u u 7=r U u 11 u 18 u 12 u 160b0i iu 
12 u 13 u 12: u 10 u 11 u 14 u 11 u 16 u 16 17000 

iu 
u 13 u Kr^-i2: U 1 1 -10 u u "14 u 11 u •• u 12 u 16000, u 

12 u. 13 u 12' u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 0 13 Ur u • •~K-V':-.i0 u -iv :U .••14 • u 11 'U ••••'•••••16 u 12 u 16000 u 
12 u 13 (U 12 u 10 u 11 u 14 u 11 u 16 u 12 u 16000 u 

lU-v'" 13; u u :u 14' 'U - i 'i lu •"••• •••• •• 16 ;U ••12' u 16000 UJ 
12 u 13i iu i ' 12 u 16 u 11 ;U 14I 11 !U 16 u 12 u 16000 u 



CLARK OIL & REFINING COMPANY 
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TABLE 2 

Ratuia (Quilted Data) 

26678 5OG;EE01K 
CLARK OIL 
UBRTY 

Paged 

Sample Numov; 
Sampimg Loeuon: 
atetrti: 
Untt; 
pake Sampled' 
rime S ample d: 

EED^Z 
X121 
Sofl 

ug^O 
11/02/2000 

15:S0 
27 
7.0 
1.0 

BwualdBhyde 

I 
I 
I 
I 
1 
I 
I 
t 
I 
I 
I 
I 
I 

eis-(2-CNoroeViyl) effier 
^•ChlorcorienQi 
2*Maihytphehd 
2 2'-o>vtts( \ *011909 ooanal 

4*MathytDh9« 

hJUrabaraeno 
leoohorone 
2*Nllro^nbl . 
2.4*i3imeoiv(pli«nal 
bia(2-DilcroeViOKy)nttthana 
2.4*DidilorQ0h9iol 
NaphPialene 
i.Critaroanuina 
He»aehlorabiitBtfena 
Cwotaetam 
4*Chlor>3-metnytphen6l' 
2*Mee 

ash^de)< 
2.4.6.TficNoropli«iOl' 
2;4.S*ftietiloraphend 
l.r-aipKenyl 
2'CNi 
2*Nitroenaine 
DimadiytphVialaia 
2,6-Dinitroieiuane 
AcahajnrriHene 
3-NmoBnlina 
Acanaphihenc 
2.4.DinieoohaftOt 
4*Nivophanoi 
Qibenzoluran 
2,4.0>n«atduene 
Oiemykphthalate 
Fkiorana 
4-CMoiopnenvWphenyk e*ief 
4-Nidoanilina 
4 .frDinltrcZfrMthylorianel 
N-NKroft 
4*Bfomoohanvl*phaoy»elhaf 
HaiMNorobaruaha 
Affazine 
Pamacniorophenol 
prwianffvane 
Aimracane 
Caitiazala 
D>*<i-buTylphtfMlate 
Fkijoranlhm 
Pyrene 
BtftvlDenzvlcnhalata 
3,T*0>MaraC»rttic^ 
Banzo(a)arahracwie 
Ovys®f« 
biar2-Evivttiaxyl}praiatata 
DH>«e»ytpn)hdB» 
BenzolOJUuoranthefie 
Ban£0(k)fluorantfiane 
Bertzo^a^ene 
lnflaf»o(li.3-od)pyrafte 
DltMrtzo<a,h)annracene 
BaraoCfl.Mperytene 

450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 

1100 
450 
450 

1100 
450 
450 
450 

1100 
450 

1100 
1100 
450 
450 
450 
450 
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CLARK OIL & REFINING COMPANY 
HARTFOHO. ILLINOIS 

TABLE 3 

Analytical' Results (Qualllled Dala) 

Cased: 28676 
Sllo; 
Lab.: 
Reviewer: 
Dale: 

SDG:EE01K 
CLARK OIL 
HBRTY 

Page 3 

iSampteiNumber: EE01Z EE020 EE021 EE022 EE025 EE028 EE027 EE028 EE029 EE02A 
'iSampling:tocallon: X121 XI22 X123 XI24 i X125 XI26 XI27 X128 X129 X130 
iMalrlx: ^ Soil Soil ' Soil Soil Son Soil Soil Soil Soil Son 
Unlls: ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 
Date Sampled: ^M02/2m0 11/02/2000 11A)2/2000 11/02/2000 1:1/9/00 11/9AK) 11/0/00 .11/9/00 11/9/00 11/9/00 
Time Sampled: 15:50 16:50 16:55 17:10 10:00 10:25 12:00 12:15 15:45 16:00 
%Mol5lure: 27 25 6 15 22 21. 24 39 • 26 26 
pH: 7.0 7.7 7.5 7.9 6.5 7.2 7.7 8.0 . 8:5 8.5 
Dilullon Faclor: 1 1.0 1.0 1.0 1.0 1.0 LO 1.0 1.0 1.0 1.0 

Pesllclde/PCB Cornpound Result Flag Result Flag Result Flag Result Flag Result Flag . Result Flag Result Flag Resull Flag Resull Flag Resull 

Jalpha-BHC 2.3 U ^'.-2:2 J 1.8 U 210 U 2.2 U 2.2 U 2:2 U 2.8 OJ - 2.3 1) 2.3 U 
bela-BHC 2;3 U 2.3 U 1.8! U 16 ,J 2.2 U 2.2 U 2.2 U 2.8 IJJ 0.93 J 2.3 u 
della-BHC L 2.3 U •vm;,-2.0 J 1.8 U 2.0 U 2,2. 0 2.2 U . 2.2 vj 2.8 UJ -•' 2.3 U 2.3 U 
gamma-BHC (Lindane) 2:3 U 4.0 J 1.8 U 2.0 U 2.2 U 2.2 U 2.2 U 2:8 UJ 2.3 U 2.3 U 
Heplechlor '2.3 U •••iVr'ft2.3 U 1.8 iU 2.0 U 2.2 u 2.2 U ft 2.2 U 2!8 UJ 2.3 U 2.3 U 
Altlrin 2.3 U 1.0 J 1.8 U 2.0 U 2.2 u 2.2 U 2.2 U 2:8 UJ 2.3 U 2.3 u 
Heplachlorepoxide ' -2.3 U U 1.8 U 2:0 U 2.2 u ^ 2.2 U 2.2 U 2.8 UJ : 2.3 u :ft-ftft ft 2.3 u 
Endosullan 1 23 U 2.3 U 1.8 U 0:52 J 2.2 u 2.2 U 2.2 u 2:8 UJ 2.3 u 2.3 u 
DIeldrIn . ' -ft-ft-4.6 U ••ftMi:ftl'.5 J 3:5 U . 19 J • 4.2 u 4.2 U ,4.3 u '• 6.4 UJ '4.5 u • 4.5 u 

, 4.4'-DDE 4.5 U 4.4 U 3,5 U 3.9 U 4.2 u 4.2 VI 4.3 u 5:4 UJ 4.5 u 4.5 u 
; Endrln '4.6 UL :®!i1f4.0 J 3.5 U • 3.9 u 4.2 u 4.2 ;ij ft ; 4.3 u ' : 5.4 UJ 4.5 u •.•'•V-'ft' 4.5 u 

Endosullan It 4.5 U 4.4 U 3i5 U 3.9 u 4.2 u 4.2 u 4,3; V) 5.4 UJ 4.5: u 4:5 u 
' 4,4'-DDD • •. ftr .ft, 4.5; J ' . 3,5 U- '=:':ft-3.B u ft- 4.2 u '4.2 u •• : L •; 4.3 U • -! . 5.4 UJ '-'-'-ft- . • 4.5 u '4.5 u 

Endosullan sullale 4.5 u 4.4 U 3.5 U 25 J 4.2 u 4:2 u 4.3 u 5.4 UJ 4.5 u 4.5 u 
4.4'-DDT . "•^?:it4.5 Uji J . •• •" 3.5 U •'•ft ^:-V3.9 u '- •ftn- 4,2 u •^ftr :4;2 u ft.: •''ft::4;3 u '•ftft,;' 5.4 UJ •ftftftV-- 4,5 u 4.5 vj 
Melhpxychlor 23 u 15 J 18 U 51 J 22 u 22 li 22 u 28 UJ 23 u 23 u 
.Endrin ketone '-''ftft®4.5: ij; J- U . :'r';^"B4 II ?i'i'pS4.2- Li •'*;;'".ft4,2 u - -ft" .4,3 U L g|Wft;;^6.4 VlJ, •ft'ftft'-4.5 u • ft';'-/'4.5 u 
lEndrin aldehyde . 4.5 u 1-7 J 3,5 U 10 J 4.2 u 4.2 u 4:3 u 5.4 UJ 1.7 J 4.5 u 
lalpha-Chloidane • •ftft®2.3 U; J • 1.8 u 2.0 u -2.2 u : 2.2 0 , •••ft:;';. 2.2 u ? 2.8 UJ 2.3 0 : 2:3 U ! 
gamma-Chlordane 2.3 U i;5 J 1.8 u 2.0 u 2.2 u 22 u 2,2 VJ 2.8 UJ 2.3 u 2.3 u 
Toxapheno • ' •,-j^0Z3O U;; i^«/;63b U . :iBo u 200 u ; 220 u •' 220 u ' • : . ' 220 u ft'', 280 UJ •ft 230 u 230 u 
Aroclor-1016 45 u 44 U 35 u 39; u u 42 u 43 u 54 UJ 45 u 45 u 
Aroclor-1221 u •t?»:89.' U U : '••'ftft-. ,.79 u . .. 

L :-BS u . ft':- V 85 u ft ' -.ft 88 u 'ft 'no UJ ft '• 91 u ' 91 u 
ArOclof-1232 45 u 44 U 35 u 39 u 42 u 42 u 43 u 54 UJ 45 u 45 u 
Aroclor-1242 ft m u u; u 'ai^ir/-;iv42- u •-ftiftft 42 u •ftftftft43 u imm64 viJ ' : 45 u • '•'? 45 u 
Aroclor-124B 45 u 44 u 35 u 39 u 42 u 42 u 43 u 54 UJ 45 u 45 u 
ArOCloNI 254ft^^ ^::^W45' Ujft u ij • ^IJl&OO' J •' Mm'- 42 U' u '- • "r'ft : 43' u •-m.'r54 UJ ft-. 45 u -ft45 u 
Aroclor-t260 45 u •""44 u 35 u 39, :u 42 u 42 u 43 u 54 UJ 45 u 45 u 



CLARK OIL & REFININO COMPANY 
MAHTFORD. ILLINOIS 

KEY SAMPLES 
TABLE B 

Analytical Results (Qualified Data) 

Case #:26078 
Site: 
Lab.; 
Tevlewar: 
Data: 

SDG : MEE01B 
CLARK OIL 
LIBRTY 
J. GANZ 
DECEMBER 12.2000 

Pages 

Sample Number; MEE01Z MEE020 MEE021 MEE022 MEE025 MEE026 MEEQ27 MEE028 MEE02g MEE02A 
Sampling Location: X121 XI22 X123 X124 XI25 X12e X127 X128 X129 XI30 
Matrix: Soil Soil Soil Soil Soil Soil Soil Soil Soli Soil 
Units: mg/Kg mg/Kg . mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 
Data Sampled; 11/02/201)0 11/02/2000 1.1/02/2000 11/02/2000 11/9/00 11/9/00 11/9/00 11/9/00 11/9/00 11/9/00 
time Sampled: 15:50 16:50 16 55 17.10 10:00 10:25 1200 12:15 15:45 16:00 
%Sollds: 68.0 83.2 95.2 74.8 76.2 83.8 75.6 70.8 76.9 74.1 
Dilution Factor: 1.0 1.0 1.0 1.0 1.0 

::Baii(6/ouiiSf;:;: . 1.0 1.0 1.0 10 1.0 

ANALYTE Result Flaq Result Flag Result Flag Result Flag Result Flag Result Flaq Result Flag Result Flag Result Flag Result Flag 

ALUMiNUM;;i;i;;;};;;:Pi™^^^ iii:::::::!!!:!::::! 1395(0! ;:;:il::;:;:S26o;: '1630 ' 5620 

iM;;::5:;s::17i::: 

Wi: ̂ :i::::[:;::4286: ..^ -14400 :.;;:::-;:-;l4t66; liii:: iiiiPTpp; tx-x-;:;: ::;; ::::::ii::.::e8e6: XXXXX 

ANTiMONY 6.52 UJ 6.53 UJ 6.45 UJ 0:58 ijj 

iM;;::5:;s::17i::: 

J 0.51 R'" 0.64 .J 6.65 R 0.60 R 0.65 'H 
ARSENIC IT: 0.77 0.78 IMi.!!; •iiiiiHiiioieS: 11:: . 4.0 :iil: 

iM;;::5:;s::17i::: 
i::oi75:^ 11 MMMm •iii-ii 7.8 i:iS?:::i::i?;::5i3: iilH: l:;:il:::5.o-

BARIUM 40.6 56.5 26.6 125 iM;;::5:;s::17i::: 56.1 187 322 256 161 
BERViiLIUM j.;iH .^iii;l;6;24!; 0.090 WSM^\ •: 0.83 . ?:i?i:;6;35: :;::::i;i;6.93' •jxx::.. 1.0 •i:::::.: ' 087 xi::.::: :::::;;:i::::o.5i: 
CADMIUM 0.070 U 6.676 ij 6.060 .M... 0.43 'iHMoso' Ill 0.070 u 0.16 J 6.15 6.080 V.Z 6.606 u 
CAt:CiUMH;i:;??!;;i;;:iiy^ ;:i|H?i;:a32a: • -v 556 149000 .;#?^.:i4230 Ii::l?:i:i£i66: lll:;:::i:i3o6; (iijiixiiUBooo; 7750 23900 
CHROMIUM 6.9 9.3 5.7 47.1 il

l 
'•(S

'S 7.8 86.0 18.1 17.3 11.4 
COBALT • 2.9 rix?!;!! 3.0 11 :ll:;;;:::7ii: : l: x il

l 
'•(S

'S 

mmm ::ll;l9;i: lx:x:: 8.4 
COPPER 7.3 9.9 4.0 45.1 . 201 

Hi 
8.1 25.2 269 25.4 16.3 

IRON ixv;:;:;.;.:;.;::;.;;-:-.:-; ;ffi;:l4696; :x.x::-: 7740 3480 llii;i2$66 16400 Hi ^;1:??:^74Q: :i;x;;;; ; 23300 .. .. iilSlpoq; ;?i::;:;:l9906; ::;;1::17366; 
LEAD 4.3 7.4 2.7 73.7 ;-;SM-20.6 Hi 5.9 45.2 18.7 21.5 13:8 mrnmi ;?iiiiiS466; oil Ilflijij;: WM ipi-i :j«^i263a ill Iiiii!;i476; x:?:x; :llllj886i :-x:x:;'; [illlBlOP: 12; l;;;;;l4136: 8360 
MANGANESE 30.6 228 34.9 418 ^BP72J »s 48.4 825 473 601 516 
:MEReURy;:::;;f;;;:l;;?i;M^ ;;;li®6i090; m isiiiSiOilO;:: m :61:: mMmXiM m. ^BP72J 

J 

J 
0050! :3M •" 0.18 ijS;:: ;;:ll::a:io: :6:i: :::;:S::tt670: :6;:::.: :::1:;::6.O9O: l:::; 

NICKEL 7.9 10.8 8.1 19.8 
J 

J 9.9 J 22.3 J 23.3 j 21.7 J 21.6 J 
POTASSIUM::!::::::;:; ;: iillsSyZi: ;i:;l:?:::::;i40 :H; ^iiiW 

J 

J :111;422: .:j:;;;: mmmjQi \my. :::;:;:;:::;:i320: :4;::: 
SELENIUM 0.98 UJ 0.90 UJ 6.84 UJ 1.1 UJ i 1.6 J 1.8 J 1.2 UJ 1.1 UJ 1.2 UJ 
SILVEB;;:;;;®;:;:?^?::;^ ;;?s:::;:o;o0o ;:;?;:;;0;OBO :|31 ;::;:;:;;;;:r6;080 . 0.10 i ::?:;1::0090^ -mw ^^•^;::;::::o;io: ^::::i:;:.:^"0;1.i; U : ;.;0.i0: :u::::: ::::::::::::::6..ii: :.U::::. 
SODIUM 207 J 344 J 167 J 353 J J 206 J . 346 J 354 J 377 J 443 J 
;THAtUOM:Ss;::|i;::vS:;j: \mWMm mmmm »l I??; mmEyso: ;;;i?»vi:5;4: ^;:;H;;i3.3; :;;.:;;:;::;::;;9.9: 
VANADIUM 12.2 12.6 10.4 25.2 23.8 ;il 13.3 34.9 34.7 30.5 21.7 

mrnmmM mmmmi ii?:? wmMim 10.2 li?:-: 427 68.? xi'tii:: 11 •7O.S :;::;:::l;482: - j;.::;: 
CYANIDE 

1 
0.050 U 6.050 u 0.050 u 0.060 U 

68.? 
x-:-;::-x.;: 

. 
• • 

HIgtiligtited entries are at least tirree times background, some will be ten times backgroundJf background level Is estlmaled. 
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VIOLATION NOTICE M-2001-01015 
APRIL 18, 2001 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
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SUMMARY OF SOIL ANALYTICAL DATA 
THE PREMCOR REFINING GROUP, INC. 

DAFAREA 
HARTFORD. ILLINOIS 

Sainple Number: DAF-1-S DAF-4-D DAF-5-S DAF-S-D 
Sample Date: 02/07/02 02/07/02 02/07/02 02/07/02 lEPA 
Approximate Sample Depth: 0-6 Inches 18-24 Inches 0-6 Inches 18-24 Inches 
PARAMETERS UNITS Tierl 
Benzene IJg/kg 8.4 1.1J 278 0.8J 30 
Toluene MB'kg 5.6 1.2J 64J 1.2J 13,000 
Ethylbenzene Mgfkg 1.1J ND(4.3) 76J ND(4.8) 12,000 
Xylenes pg/kg 4.5 8.4 454 3.3J 150,000 
PNA Constituents 
Naphthalene mg/kg ND(0.17) ND(0.12) ND(0.34) N0(0.013) 84 
Acenaphlhylene mg/kg ND(0.17) ND(0.12) ND(0.34) ND(0.013) • -
Acenaphthene mg/kg ND(0.17) ND(0.12) ND(0.34) ND(0.013) 570 
Ftuorene mg/kg ND(0.17) 0.33 5.3 ND(0.013) 560 
Phenanthrene mg/kg ND(0.17) 1.2 12 0.021 -
Anthracene mg/kg ND(0.17) ND(0.12) ND(0.34) ND(0.013) 12,000 
Fluoranthene mg/kg NQ{0.17) 1.6 18 0.034 3,100 
Pyrerre mg/kg ND(0.17) ND(0.12) 2.8 ND(0.013) 2,300 
Benzo(a)anthracene mg/kg 0.48 ND(0.099) ND(0.27) NDI0.010) 2 
Chtysene mg/kg ND(0.17) 0.37 11 ND(0.013) 88 
Benzo(b)nuoranthene mg/kg ND(0.17) 0.27 ND(0.34) ND(0.013) 5 
Benzo(k)(luoranthene mg/kg ND(0.17) ND(0.12) ND(0.34) ND(0.013) 9 
Benzo(a)pyrene mg/kg ND(0;17) ND(0.12) ND(0.34) ND(0.013) 0.8 
Dlbenzo(a;h)anthracene mg/kg ND(0.17) ND(0.12) ND(0.34) ND(0.013) 0.8 
Benzo(g,h,i)peiytene mg/kg ND(0.17) ND(0.12) ND(0.34) ND(0;013) -
Indenod ,2,3-cd)piYene mg/kg ND(0.17) N^.12) 0.38 ND(0.013) 0.9 

Cyanide mg/kg ND(0.57) ND(0.63) ND(0.55) ND(0.67) 40 
Chromium mg/l ND(0.010) ND(0.010) 0.005J ND(0.010) 420* 
Nickel mg/1 0.045 0.042 0.060 0.099 700 
Lead mg/l 0.158 0.065 0.115 0.025J 400* 
Total organic carbon mg/kg 3A00 13;000 15,000 10,500 
pH S.U. 7.24 8.19 6.75 6.76 

DAFSollLab 

lEPA TACO Tier 1 = Most slrlngenl of Tier 11ndusliial/commerdal exposure pattiways from the lljinois Environmental Protection Agency 
Title 35 Subtitle G. Chapter I. subchapter f, PART 742; Tiered Approach to Corrective Action Objectives 

pg/kg = Mlaograms per liter 
ing/kg - Milligrams per kilogram 

mg/l = Milligrams per liter 
ND (0.013) = Not detectedi(detectlon limit) 

* Based on Ingestion and Inhalation pathways 



Table 1 
SUMMARY OF SOIL ANALYTICAL DATA 
THE PREMCOR REFINING GROUP, INC. 

OAF AREA 
HARTFORD, ILLINOIS 

Sample Number: DAF-t-S DAF-1-D DAF-2-S DAF-2-D DAF-3-S DAF.3-D DAF-4-S 1 
Sample Date: 02/07/02 02/07/02 02/07/02 02/07/02 02/07/02 02/07/02 02/07/02 lEPA 
Approximate Sample Depth: 0-6 Inches 18-24 Inches 0-6 Inches 18-24 Inches 0-6 Inches 18-24 lnchas. i 0-6 Inches 
PARAMETERS UNITS TIerl 
Benzene 
Toluene 
Elhylbenzene 
Xylenes 

pg'kg 
pg/kg 
pg/kg 
pgAcg 

8.4 
5.6 
1.1J 
4.5 

1.1J 
1.3J 

ND(4.0) 
3.9J 

7,1 
6:9 
o.gj 
B;0 

1.0 J 
1.1J 

ND(4.2) 
3:6J ' 

105 
38J 
47J 
684 

0.7J 
'ND(5.2) 
ND(5.2) 

4.0 

450 
68 
133 
1740 

30 
13,000 
12,000 

150,000 
PNA Constituents 
Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Beriio(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)nuoranthene 
Benzb(a)pyrehe 
Dlbenzo(a,h)anthracene 
Benzo(gih,i)perylene 
lndeno(1,2,3-cd)prvene 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

: rng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

ND(0.17) 
ND(0.17) . 
ND(0.17) 
ND(0.17) 
ND(0.17) 
ND(0.17) 
ND(0.17) 
ND(0.17) 

0.48 
NP(0.17) 
ND(0.17) 
ND(0.17) 
ND(0.17) 
ND(0.17) 
ND(0.17) 
ND(0.17) 

ND(0.12) 
ND(0.12) 
N0(0.12) 

0.92 
026 

ND(0.12): 
1,1 

0.53 
0.73 
1.3 
1.6 

ND(0.12) 
ND(0.12) 
ND(0.12) 
ND(0.12) 
ND(0.12) 

ND(0:016) 
ND(0.016) 
ND(0.016) 

0.10 
NE)(0.016) 
ND(0.016) 
ND(0.016) 
ND<0.016) 
ND(0;013) 

0.30 
ND(0:016) 
ND(0.016) 
ND(0.016) 
ND(0.016) 
ND(0.016) 
ND(0;016) 

ND(0.18) 
ND(0.18) 
ND(0.18) 

0.59 
1.7 

ND(0.18) 
3 

0;53 
ND(0;14) 

16 
ND(0.18) 
ND(0.18) 
ND(0.18) 
ND(0.18) 
ND(0.18) 

0.48 

.ND(0.46) 
N0(0.46) 
ND(0.46) 

2.1 
5.9 

ND(0l46) 
12 
2,7 
9.9 
8.7 

ND(a.46) 
ND(0.46) 
ND(0.46) 
ND(0.46) 
ND(0.46) 
ND(0.46) 

ND(0.013) 
ND(0.013) 
ND(0.013) 

0:028 
0.11 

ND(0:013) 
0.17 

ND(0.013) 
ND(O.OIO) 

0.13 
ND(0.013) 
ND(0.013) 
ND(0.013) 
ND(0.013) 
ND(0:013) 
ND(0.013) 

ND(0.45) 
ND{0.45) 
NP(0.45) 

7.0 
20 

ND(0.45) 
19 

ND(045) 
NP(0.36) 

7.9 
1.9 

NP(0.45) 
ND(0.45) ! 
NP(0.45) i 
NP(0.45) ? 

1.8 1 

84 

570 
560 

12,000 
3,100 
2,300 

2 
88 
5 
9 

0.8 
0:8 

09 

Cyanide 
Chromium 
Nickel 
Lead 
Total organic carbon 
oH 

mg/kg 
mg/I 
mg/I 
mg/I 

mg/kg 
S.U. 

ND(0.57) 
ND(O.OIO) 

0.045 
0.158 
3,400 
7.24 

ND(0.58) 
ND(0.010) 

0.044 
0.163 

>60.000 
8.70 

ND(0.55j 
ND(0.010) 

0.019 
0.337 
1,960 
8.31 

ND(0:59) 
ND(0:010) 

0:035 
0.105 
19,100 
7.07 

ND(0.66) 
ND(0.010) 

0.036 
0.027 
30,000 
8.44 

ND(0.63) 
NDfO.OlO) 

0.080 
0.173 
15,700 
8:50 

i-
NP(0.58) i 
NP(0;010) 

0.050 
1.21 

18,300 
8.71 

40 
420* 
700 
400* 

EH 

lEPATACOTIerl » Most stiii 
Title 35 £ 

igentofTierl Indui 
SubtlUe G, Chapter 1 

stftal/commerdal exposure paOiways from the lillnols Envlronmental'Protectlon Agency . 
1. subchapter f, PART 742; Tiered Approach to Corrective Action Objectives 

i 
1 

DAFSoilLab 

pg/kg = Micrograms per liter 
mg/kg = Milligrams per kilogram 

mg/I = Milligrams per liter 
ND (0.013)=iNot detected (detection limit) 

* Based on IngesUon andllntialatlon pathways 
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SECTION 1.0 

INTRODUCTION 

The Clark Oil & Refining Corporation (Clark) Hartford Refinery located in 
Hartford, Illinois operates surface impoundments, the Guard Basin managei^stormwater and 
receives some process wastewater, the Ume Pits receive sludges from the raw water 
treatment system and a minor amount of wastewater from the HF Alkylation unit at the 
facility. Clark intends to treat the sludges contained in the impoundments, close the Lime 
Pits and continue to use the Guard Basin for managing stormwater from the facility. In 
order to develop a closure plan, Clark has sampled the impoundment sludges to develop 
preliminary information on their chemical composition and to determine if treatment is 
required prior to disposal. Soils and groundwater samples from around the impoundments 
were sampled and analyzed to determine whether waste constituents have been released 
from these units. 

The Sampling and Analysis Plan prepared by Clark Oil contains procedures for 
sampling and analysis of sludges contained in the Guard Basin and Lime Pits. A copy of 
the Sampling and Analysis Plan is included in Appendix No. 1. The objective of the 
investigation was to determine: 

1. The volume of sludge contained in the impoundments; 

2. The chemical and physical characteristics of the sludges and affected soils; 

3. Whether the soils around the Guard Basin and Lime Pits have been affected 
by a release (Preliminary Assessment); 

4. Whether the groundwater in the area of the impoundments 
contains indicator constituents or has been affected by releases 
from these units; 

5. The geologic and hydrologic conditions in the area of the impoundments; 

This report summarizes the findings of the investigation proposed by Clark Oil in 
November 1992. The Guard Basin and Lime Pits Sampling and Analysis Plan was 
submitted to the Illinois EPA (lEPA) in November 1992. Clark Oil initiated this 
investigation in January 1993 to obtain preliminary information on the sludges and soils in 
the impoundments. In March 1993, comments regarding the proposed plan were received 
from the lEPA. This report does not address those comments. Clark Oil will conduct 
further sampling to address issues still remaining from the March 1993 comments. 

DRAFT 4/28/93 



SECTION 2.0 

SAMPLING AND ANALYTICAL RESULTS 

2.1 Sampling Activities 

Field sampling activities were conducted during January and February by Heritage 
Remediation\Engineering, Inc. The Guard Basin and Lime Pits Sampling and Analysis Plan 
for conducting the investigation is provided in Appendix No. 1. A summary of the field 
activities and analytical results are provided in Appendices No. 2 through 4. ITie first phase 
of the field investigation involved sampling the sludge and determining the volume of sludge 
in the ponds. The second phase of the investigation included sampling of soils adjacent to 
the impoundments and installation of groundwater monitoring wells. The third phase 
included sampling of the groundwater monitoring wells to determine the concentration of 
various constituents and the direction of flow of groundwater in the area of the 
impoundments. 

Sludge sampling locations were selected randomly and none were required to be re­
located because of safety or accessibility problems. Sampling locations are provided on the 
figure in Appendix No. 5. The groundwater monitoring wells were installed to obtain 
representative samples near each impoundment. At each impoundment, the selected well 
locations were intended to provide one well upgradient and three wells downgradient. 

The samples were analyzed in the laboratory for the parameters indicated in the 
table below. The sludge samples were tested for parameters applicable to screening re-use, 
treatment or disposal technologies. The soil and groundwater samples were tested for 
indicators of releases from the impoundments. A list of the parameters and the number of 
samples tested for each parameter is provided below. 
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TABLE 2-1 
SAMPLE PARAMETER SUMMARY 

iij3Cati6n;,ahd r Number Samples 
|iipr|0iJ;;|^ 

Heat Conienp! :J 
iiiPiiiliiilliil 

and Total 
Halogen 

Number of 
Samples for 1 
Benzene 
Ethylbenzene 
Toluene and 
Xylene 

llfumieirt 
Samples for: 

jPetrbleum : : ; 
Hydrocarbon 

•Samples 
liiliiiii 

Chromium 

liiflSl 
•Samples 
liwiii 

TCLP 

iPf 
Samples 

r-for-...':: 
SHnner 
List 

Guard Basin 
Sludge 

16 0 0 16 2 2 

Lime Pits 
Sludge 

8 0 0 8 1 1 

Guard Basin 
Soils 

0 8 8 8 0 1 

Lime Pits 
Soils 

0 8 8 8 0 1 

Guard Basin 
Groundwater 

0 4 4 4 0 0 
; 

Lime Pits 
Groundwater 

0 4 4 4 0 0 

Equipment 
Blanks 

0 1 1 1 0 0 

TOTALS 24 25 25 49 3 5 

2.2 Sludge Analysis 

Samples of the impoundment sludges were analyzed for the parameters included in 
the above table. Samples were tested to evaluate treatment or disposal options which may 
be appropriate for closure of the units. A discussion of the significance of each of these 
parameters is provided in Section 3 of this report. The analytical parameters include the 
constituents of environmental concern which may be contained in the sludges. These 
parameters include the Toxicity Characteristics (TC) and the Skirmer List compounds. The 
TC results determined the extractable levels of constituents present. 

The following tables provide a summary of the analytical results. Tables containing 
additional data is provided in Appendix No. 2. 

I» 
I 
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TABLE 2-2 
SLUDGE CHARACTERISTIC DATA 

SAMPLE 
NUMBER 

OIL & GREASE 
(mg/kg) 

WATER 
(%) 

ASH 
(%) 

SOLIDS 
(%) 

HEAT CONTENT 
(BTU/LB) 

HALOGENS 
(mg/kg) 1 

CHROMIUM 
i (mg/kg) 

1 LEAD 
^ (mg/kg) 

GB- 1 '44.000 40 56 63 3,800 BDL 180 230 

GB - 2 43,000 39 53 61 BDL BDL 11 77 

GB-3 65,000 39 39 53 BDL BDL 60 340 
GB - 4 51,000 40 45 53 BDL BDL 160 170 
GB-5 170,000 43 19 49 7,100 BDL 1,100 56 
GB -6 140i000 50 14 42 5,900 l,2O0 1.400 64 
GB-7 110,000 56 14 39 5,900 3,900 1.400 44 
GB - 8 140,000 71 37 52 4,800 BDL 1.500 74 
GB - 9 120,000 39 29 42 4,300 ; BDL 1.400 72 
GB - 10 150,000 57 20 ^ 33 4,800 BDL 1.700 250 
GB-11 68,000 42 40 37 5,000 6;900 160 880 
GB - 12 180,000 47 29 48 6,400 ' BDL 1.700 ^ 40 
GB - 13 130,000 43 25 38 4,300 280 1.300 "i? • 72 
GB - 14 35,000 BDL 28 38 BDL BDL 22 84 

GB - 15 160,000 BDL 31 44 6,100 BDL 1.400 68 

GB - 16 140,000 46 21 41 3,900 BDL 2.800 K- 880 

LP- 1 1,400 68 9 13 BDL 650 91 0.68 

LP-2 2,800 80 7 30 BDL 1,500 19 1 2.60 
LP-3 840 78 10 15 BDL BDL 18 1 12.0 
LP-4 4,800 55 21 27 BDL 490 17, 1 7.0 
LP-5 4,100 71 23 30 BDL 420 40 ;| 2.2 

LP-6 1,300 57 1 26 33 i , BDL BDL 170 s 3.3 
LP-7 220 71 21 27 BDL 830 22 1 0.72 
LP-8 1.700 65 22 27 BDL BDL 250 ^ 4.8 

^.1 -



TABLE 2-3 
SKINNER LIST ANALYSIS OF IMPOUNDMENT SLUDGES 

Total Constituents Conrentrations in Composite Samples of Guard Basin and" 
Lime Pit Sludges • 

Guard Basin 
Sample 1-8 

(mg/kg) 

Guard Basin 
Sample 9-16 

(mg/kg) 

.if-

Lime Pits 
Sample 1-8 

(mgAg) 

Barium 100 170 87 

Cadmium BDL 0.92 0.9 

Cfaxomium 1200 680 39 

Cobalt 3.3 4.7 BDL 

Lead 47 90 BDL 

Mercury 0.21 033 BDL 

Nickel 62 20 6.1 

Vanadium 250 71 BDL 

Benzene BDL 1.6 BDL 

II Ethyl benzene 43 63 BDL 

1 Toluene 2.7 8.9 BDL 

Xylene 40 50 BDL 

Anthracene BDL 53 BDL 

Benzo(a) anthracene BDL 74 BDL 

Chrysene 35 220 BDL 

Fluoranthene BDL 50 BDL 

1-Methyl naphthalene ' ND 300 BDL 

Naphthalene 64 110 BDL • 
Phenanthrene 140 390 13 

Pyrene ^ 61 320 BDL 
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TABLE 2-4 
TCLP ANALYSIS OF IMPOUNDMENT SLUDGES 

Leachable Constituents AnjJysis of Composite Samples of Guard Basin and 
Lime Pit Sludges 

Guard Basin 
Sample 1-8 

(mg/l) 

Guard Basin 
Sample 9-16 

(mg/1) 

Lime Pits 
Sample 1-8 

(mg/1) 

Arsenic BDL 0.011 BDL 

Barium 83 8.3 9.2 

Chromium 1.2 BDL BDL 

Lead 0.12 BDL BDL 

Benzene BDL .9-023 BDL 

Methyl Ethyl Ketone 0.11 BDL BDL 

2-Methyl Phenol BDL 0.08 BDL 
Other TC constituents were not detecteo in the samples. 

In general, the sludges contain: lead, chromium, mercury and vanadium, 50 to 60 
mg/kg volatile organics and up to 1000 mg/kg polynuclear aromatic (PNA) compounds in 
selected samples. Only very low levels of leachable compounds were detected in the 
samples. The analytical results and laboratory data sheets are summarized and included in 
Appendix No. 2. 

2.3 Soils Analysis 

Soil samples were obtained from borings advanced while installing groundwater 
monitoring wells. The soils which indicated the highest potential for contamination based 
on visual observation and screening with ah Organic Vapor Analyzer were selected for 
analysis. Soil samples were analyzed for the following indicators of releases: Total 
Petroleum Hydrocarbons (TPH), lead, chromiuni, benzene, ethylbenzene, toluene and 
xylenes (BETO). In addition to these parameters, composite samples were analyzed for the 
Skinner List constituents. This limited investigation was to provide an indication of whether 
further investigations of the area were required. A summary of the analytical results is 
provided below. 
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TABLE 2-5 

ANALYTICAL RESULTS SOILS 
METALS AND ORGANIC INDICATORS (tng/kg) 

b 

. Number;;}:; wmm. TPH Chromium;: Lead Benzene i : iTpluene Xylenes 

GB - 1 2'-6' 730 15.0 48.0 BDL BDL BDL BDL 

GB - 1 18'-22' BDL 73 3.0 BDL BDL BDL BDL 

GB -2 4'-6' 23,000 200 96 030 13 0.27 6.9 

GB - 2 18'-22' BDL 13.0 6.9 0.005 BDL 0.006 0.003 

GB-3 4'-8' BDL 8.8 12.0 BDL 0.004 BDL 0.019 

GB - 3 24'-28' BDL 33 1.8 BDL BDL BDL BDL 

GB - 4 4'-8' 3^00 19.0 900 0.035 0.003 030 0.017 

GB -4 14'-18' BDL 16.0 11.0 0.024 BDL 0.019 BDL 

LP - 1 8'-12' 27 9.2 12.0 0.005 BDL BDL BDL 

LP - 1 26'-30' 2,700 6.4 43 0.027 0.65 0.042 2.0 

LP-2 4'-8' BDL 13.0 11.0 0.008 BDL 0.006 BDL 

LP-2 22'-26' 27 8.9 2.5 0.003 BDL 0.003 BDL 

LP-3 6'-10' 65 12.0 4.4 0.010 BDL 0.005 BDL 

LP- 3 16'-20' 20 7.7 2.1 BDL BDL BDL BDL 

LP- 4 4'-6' 110 110 36.0 0.007 BDL 0.004 BDL 

LP-4 24'-28' 37 6.7 22 BDL BDL BDL BDL 

TPH - Total Petroleum Hydrocarbons 
BDL - Below Detectable Levels 

The soil sample composited from samples collected around the Guard Basin ways 
found to contain traces of volatile organic compounds (less than 1 mg/kg) and low levels 
of polynuclear aromatic (PNA) compounds (approximately 125 mg/kg). The sample also 
contained lead at 740 mg/kg and arsenic at 2 mg/kg. Beryllium, cobalt and nickel were also 
detected in the sample. The soil sample composited from samples collected aroimd the 
Lime Pits contained traces of volatile organic compounds (approximately 1 mg/kg) and low 
levels of naphthalene compounds (approximately 6 mg/kg). The sample also contained 
cobalt and vanadium. The Skinner List analysis is provided in the following table. 
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TABLE 2-6 
SKINNER LIST ANALYSIS OF SOILS 

Skinner Analysis Total Constituent Concentrations in Coinposite Samples of Soils 

Guard Basin Soil (mg/kg) Lime Pit Soil (mg/kg) 

Arsenic 2 BDL 

Barium 140 110 

Beryllium 0.34 BDL 

Chromium 8.9 27 

Cobalt 13 65 

Lead 740 6.4 

Nickel 13 9.9 

Vanadium BDL - 27 

Beiuene 0.098 0.76 

Ethyl benzene " 0.03 0.071 

Methyl ethyl ketone 0.021 0.18 

Toluene 0.099 0.3 

Xylene 0.17 0.16 

Benzo(a)anthraceiie 9.9 BDL 

Benzo(b)fluoranthene 5.3 BDL 

Benzo(a)pyrene 4.6 BDL 

Chrysene 39 BDL 

Fluoranthene 3.5 BDL 

Methyl chrysene 15 ND 

1-Methyl naphthalene ND 4 

Naphthalene BDL 2.1 

Phenanthrene, 8.6 BDL 

Pyrene 39 BDL 
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2.4 Groundwater Analysis 

Groundwater samples were collected from each well to evaluate whether waste 
constituents have .beenri&leased:.from .theseJinits..jnt(Llhe groundwater. A sunuuaiy of the 
analytical results is provided below. 

TABLE 2-7 
ANALYTICAL RESULTS GROUNDWATER 

METALS AND ORGANIC INDICATORS (liig/L) 

.|Sampie^ iHli *1 o 

ii 

Lead Benzene Toiurae ' 
benzene 

liiliili 
GB - 1 BDL BDL BDL BDL BDL BDL BDL 

GB - 2 136 BDL BDL BDL BDL BDL BDL 

GB-3 BDL BDL BDL BDL BDL BDL BDL 

GB -4 0.83 BDL BDL BDL BDL BDL 0.007 

LP - 1 13 BDL BDL BDL BDL 0.009 0.015 

LP-2 1.0 BDL BDL BDL BDL BDL BDL 

LP - 3 BDL 0.0063 BDL BDL BDL BDL BDL 

LP - 4 BDL BDL BDL BDL BDL BDL BDL 

BDL - Below Detectable Levels 

l» 
I 

2.5 Sludge Volume Estimate and Description of Impoundments 

The volume of sludge was estimated by determining the average sludge depth in each 
section of the impoundments and multiplying by the area of the impoundment section. The 
Guard Basin has two sections of approximately equal dimensions. The impoundment is 
divided in order to divert the flow of water through the impoundment and increase retention, 
time. This results in most of the solids settling out in the first part of the impoundment, 
causing the volume of sludge in each section to be significantly different. Water is routed 
to the east side of the Guard Basin and pumped to the wastewater treatment system from 
the west side. 

The lime Pits are used to de-water sludges generated from the treatment of raw 
water and receive wastewater from the neutralization of HF used in the alkylation unit. 
Most of the sludges (approximately 80 to 95%) are generated from the lime softener used 
to treat raw water so it can be used as boiler feed water. The lime Pits are operated in 
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such a manner that while one of the two pits is being filled, the other pit is allowing the 
sludges to dry so they can be removed for disposal. The inactive pit is allowed to dry for 
approximately one year before removing the sludges fOr disposal. The north pit was 
receiving lime softener sludge and the south pit was drying during this sampling event. The 
A0Mupit::b5d,np m slu,4ge„.while the north.,pit was receivirig a.wajsjy, 
sludge material. 

The sludge depth measurements are included in Appendbc No. 2. The following table 
provides an average of the depths measured during the field investigation and an estimate 
of the volume of sludge contained in each impoundment. 

TABLE 2-8 
SLUDGE VOLUME ESTIMATE 

IMPOUNDMENT EAST/NORTH 
(average 
depth/volume) 

WEST/SOUTH 
(average 
depth/volume) 

TOTAL 

Guard Basin 3.4ft/18,050 yd^ 1.2ft/ 6,370yd^ 24,420 yd^ 

Lime Pits 6.5ft/ 6,620yd3 5 Jft/ 5,600yd3 12,220 yd^ 
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p SECTION 3.0 

SCREENING OF IMPOUNDMENT CLOSURE/REMEDIATION ALTERNATIVES 

V 

Clark Oil intends to dose the Guard Basin and Lime Pits in an environmentally 
sound manner which includes potential recycling of the sludges and continued use of the 
Guard Basin for stormwater detention. Sludge treatment and disposal alternatives which 
are being considered include: re-use as a fuel substitute, treatment for recovery of re-usable 
or salable materials, biological treatment, stabilization with on-site encapsulation, and 
stabilization with off-site disposal. 

Issues which must be considered during the screening of each technology include 
transportation and disposal of any treatment residuals and potential long term 
environmental effects. These issues greatly affect the economics and logistics of treating or 
disposing of the large volume of sludge contained in these impoundments. 

Samples from the impoundments were tested for parameters which are useful in 
screening suitable technologies. The preferred disposition of the sludge may include re-use 
or oil recovery. Based on the preliminary data, our initial screening indicates that the re­
use options do not appear viable. The relatively low concentration of hydrocarbons and the 
presence of metals in the sludges make solvent extraction and combustion less attractive 
options. These characteristics favor stabilization and disposal. 

TABLE 3-1 

RANKING OF CLOSURE TECHNOLOGIES 

TECHNOLOGY TECHNOLOGY 
SUTTABIUTY 

TREATMENT 
COSTS 

POTENTIAL 
AIR EMISSIONS 

OVERALL 
RATING 

RE-USE AS FUEL Moderate High High Low 

RECOVERY OF 
OIL 

Low High • Low Low 

BIOLOGICAL 
TREATMENT 

Moderate Moderate Low Moderate 

STABILIZATION 
AND DISPOSAL 

High Low Low High 

Additional discussion of each technology and their ranking is provided below. 
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3.1 Re-Use as a Fuel Substitute 

Re-use of the Guard Basin sludges as a fuel substitute is an option which may have 
significant potential based on the heat content of some sludge samples. The heat content 
of the Guard Basin sludges ranged from helotv-dfftectnbieTevels^o 7,1G0 BTU/lb, while the-
average heat content of the sludges is approximately 3,900 BTU/lb. Use of the Guard Basin 
sludges as a fuel is considered to be a good candidate technology because^the sludges are 
expected to contain a significaiit amount of coke fines. Petroleum coke is frequently used 
as a fuel in boilers and furnaces. The heating value makes the technology worth additional 
consideration, but some compounds in the sludge may create undesirable air emissions. 

When evaluating whether a waste material can be used as a fuel there are a number 
of parameters which must be considered. The parameters of concern include: heat of 
combustion, water and ash content, halogen and sulfur content, metals, dewatering and 
transportation of the material. These parameters help to identify pre-treatment costs, 
potential air impacts caused by combustion of the material, and residual disposal costs. The 
metals in the sludge could create an air emission problem in sensitive air zones. The 
presence of halogens and possibly sulfur in the sludge may also contribute to air emissions. 

Re-use of sludges as a fuel substitute requires that the material contain sufficient heat 
content to warrant combustion. Guidance on the heating value required to recycle sludge 
as fuel varies. Generally a heating value of 5,000 to 6,000 BTU/lb is the lowest value for 
sludges fed to a properly designed incineration unit. Sludges with heat contents in this 
range may require some supplemental fuel to ensure proper combustion. The required 
heating value will vary depending on the design of the combustion unit and the water 
content of the sludge. 

The ash content of a sludge affects the cost associated with additional treatment or 
disposal of the residuals. Materials with a high solids content must be burned using special 
burners or units especially designed for burning sludges. The ash content of the sludge will 
determine the volume of material requiring disposal after combustion. The disposal cost 
for the treatment residuals will be determined by the classification of the material and the 
availability of suitable disposal sites. The ash content of the Guard Basin sludges ranges 
from 14 to 56 percent with an average of approximately 30 percent. 

During combustion, metals and halogens may be volatilized and released to the 
atmosphere. Metals of concern which have been detected in the Guard Basin sludges 
include mercury, chromium and lead. Mercury was detected in both composite samples 
from the Guard Basin at concentrations of 0.21 and 0.33 mg/kg. Lead was detected in 
concentrations of 40 to 880 mg/kg and chromium from 11 to 2800 mg/kg. The specific 
halogens detected in the sludge samples were not identified, but are suspected of being 
chlorine and fluorine compounds since the facility uses chlorine for water treatment and 
hydrofluoric acid as a catalyst in the Alkylation unit. The facility also handles crude oils 
with a high sulfur content. Upon combustion, the halogens and sulfur form acid gasses 
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which may require removal prior to discharge to the atmosphere. The halogen content 
ranged from below detectable levels to 6,900 mg/kg. Treatment of the combustion gases 
may result in the generation of a wastewater stream or other sludges which require 
treatment or disposal. 

Costs associated with use of waste sludges as fuel include: removal from ' " 
impoundment, dewatering, transportation, the fee paid to the treatment facility for treatment 
of the sludges and disposal of the residuals. The fees charged by treatment facilities or fuel 
blenders are normally determined on a case by case basis depending on the waste 
characteristics, but are frequently in the range of $500 per cubic yard. In addition to these 
costs, additional charges may be incurred for testing of the sludge, storage of the material 
prior to treatment, decontamination testing and ash disposal. 

3.2 Treatment for Recoverv of Oil 

Recovery of oil from refinery waste sludges can be an effective means of reducing 
the volume and toxicity of sludges while recovering a valuable material. Numerous 
technologies are available for treatment of waste sludges, though few have been 
demonstrated at a full scale operation. This is in part due to the economics of the 
processes. The more effective processes cost in the range of $150 to $300 per cubic yard 
(yd^)^ of material treated. Under favorable conditions, over 90 percent of the oil may be 
recovered from the sludge. 

Most oil recovery technologies are effective at removing the organic constituents 
contained in the sludges, but have little effect on the metal constituents. Prior to disposal, 
treated sludges may require additional treatment to immobilize the metal constituents. 
Immobilization of the metals contained in sludges is normally accomplished by mixing the. 
material with alkaline stabilization agents. The Lime Pit sludges do not contain significant 
amounts of oil. 

The Guard Basin sludges contain oil (measured as Oil & Grease) in concentrations 
ranging as high as 18 percent with an average concentration of approximately 10 percent. 
Recovery of oil from the Guard Basin sludges may net as much as 10,000 barrels of oil. 
Some of the oil in the sludges may not be in a form which is recoverable using the available 
technology. Bench scale tests would have to be conducted to evaluate the effectiveness of 
the technologies on the sludges. 

^ The EPA Superfund Innovative Technology Evaluation (SITE) report indicates that 
the cost for the CF System (a solvent extraction technology used to remove organic material 
from oily sludges and solids) ranged from $148 per ton to $447 per ton of sludge treated. 
These costs included pre- arid post-treatment, but did not include cost for disposal of the 
final solvent extract. 
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Costs associated with recovery of oil from waste sludges include: removal from 
inipoundment, dewatering, transportation and the fee paid to the treatment facility. In 
addition to these costs, additional charges may be incurred for testing of the sludge, storage 
of the material prior to treatment, decontamination testing and ash and wastewater disposal. 

recovery of the Guard Basin sludges is e^nrstftd tpbXQStx^.^^ 
approximately $350/yd^ This equates to an equivalent cost of approximately $i,000 per 
barrel of recovered oil. Stabilization ^d disposal of the treated sludgesiHi a landfill will 
still be required. The Lime Pit sludges do not contain a significant quantity of oil and are 
not coiisidered suitable for this type of treatment. Based on this preliminary screening, 
recovery of oil from the Guard Basin sludges is not considered to be a viable technology. 

3.3 Biological Treatment 

Biological treatment has been used to effectively treat refinery waste streams for _ 
many years. Generally, biological treatment has been used to treat wastewater streams with 
low concentrations of organic constituents or treatment of sludges in land treatment units. 
Other variations of biological treatment have been used to successfully treat refinery waste 
sludges. The Guard Basin sludges appear to be suitable for biological treatment. The Lime 
Pit sludges do not contain significant amounts of oil and are not considered suitable for this 
type of treatment. 

Biological treatment of the Guard.Basin sludges in a land treatment unit (landfarm) 
would require a large area based on the slow degradation rates predicted for the type of 
organic compounds detected in the sludges. The analysis did not identify most of the 
organic compounds in the sludges (Oil & Grease in the range of 10 to 15 %, with only 300 
to 1,500 mg/kg (0.03% to 0.15%) identified compounds). The compounds identified were 
primarily Polynuclear Aromatic compounds (PNA's). PNA's typically have biodegradation. 
half-lives in the range of 6 months to one year. 

A tank based activated biological treatment system may be suitable for treatment of 
the sludges as it is more aggressive than land treatment. Nutrients and any additional 
microorganisms which may be required to stimulate biological activity can be added to the 
sludge very effectively using this system. This technology has been demonstrated to be 
effective at treating waste sludges, but additional testing is required to adequately evaluate 
the suitability for treatment of the Guard Basin sludges. 

The biological treatment technologies aire effective at removing the organic 
constituents contained in the sludges, but have little effect on the metal constituents. Prior 
to disposal, treated sludges may require additional treatment to immobilize or remove the 
mettd constituents. Irmngbilization of the rhetals contained in sludges is normally 
accomplished by mbcing the material with alkaline stabilization agents. 

Biological treatment of the Guard Basin sludges is not considered to be a suitable 
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alternative because of the experimental nature of this process for treatment of impoundment 
sludges. The variability in composition of the sludges would make operation of this type of 
system difficult. This technology has not, to, our knowledge, been demonstrated on a large 
scale impoundment sludge remediation project. We do not recommend pursuing it further 

^^ThisrStage ofproject. 

3.5 Stabilization 

Stabilization, by the dewatering or blending with other materials, of waste sludges has 
been demonstrated to be an effective treatment for refinery waste streams. Stabilization 
immobilizes metal and other waste constituents reducing the potential for waste constituents 
to leach from the waste. This technology is well suited for the Guard Basin and Lime Pit 
sludges because of the relatively low concentration of organic constituents. The Lime Pit 
sludges, which were not subjected to laboratory testing, do not have significant organic 
content. 

Stabilization testing of Guard Basin sludges conducted in the laboratory indicate that 
stabilization may be effective on these sludges. The stabilized sludges were tested for 
unconfined compressive strength as an indicator of the effectiveness of each additive. One 
sample of the stabilized sludge which appeared to have sufficient strength was tested to 
determine the concentration of leachable metals in the sample. 

Sludges from the Guard Basin were tested to determine whether stabilization with 
cement kiln dust (CKD) or Portland cement were effective. The results of this testing are 
presented in Table 3-1. Samples of sludges mixed with the varying quantities of stabilization 
agents were tested for unconfined compressive strength. The stabilized samples had" 
significant strength and did not leach any TC metal constituent except barium. 

The Guard Basin sludges contain as much as 18 percent organic material with an 
average concentration of 10 percent. The lovy levels of organic constituents found in the 
material did not appear to adversely affect stabilization. The unconfined compressive 
strength of the samples stabilized with Portland cement increased with the percentage 
cement until the limit of the test instrument was exceeded. The CKD did not appear to be 
as effective at achieving strength in the samples which may attributable to a lack of 
adequate moisture. 

I 
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Stabilization has been demonstrated to work effectively on sludges containing metal 
constituents, but may be adversely affected by organic constituents contained in the waste. 
Some stabilization agents have been demonstrated to effectively immobilize organic 
constituents, though tests are not conclusive^. The organic materials in sludges may inhibit 
the stabilization process .or,the orgam constituents may not be adequately inmiobilized.,. 
Several companies market specialty stabilization additives which appear to perform on 
sludges with organic content as high as 25 percent. - .>r 

Portland cement and cement kiln dust (CKD) were used as stabilization agents for 
this testing. The specialized or proprietary agents which allow stabilization of materials with 
a high organic content were not used during this testing. Testing was conducted at a variety 
of ratios in order to evaluate the effectiveness and relative cost of stabilization. Stabilization 
using Portland cement based technologies are expected to cost in the range of $100 per 
cubic yard^. 

Off-site disposal of the sludges requires transportation of the material to a licensed 
disposal site. The cost for transport and disposal of the stabilized sludges at the nearest 
acceptable facility will depend on the level of waste constituents allowed in waste or extrart 
and the distance to the disposal facility. If the stabilized waste meets all applicable disposal 
restrictions, disposal costs in the range of $250 per ton are anticipated. 

On-site disposal of the stabilized impoundment sludges requires that a disposal cell 
be constructed to contain the treated sludges. Treatment of the sludges includes 
stabilization and placenient in an on-site disposal cell. The cell is required tp provide a 
barrier to migration of constituents caused by infiltration of stormwater or groundwater. 

Stabilization and on-site disposal of the impoundment sludges appears to be the most 
cost effective and environmentally sound method of closure for the Guard Basin and Lime. 
Pits sludges. Treatment of the sludges using stabilization minimizes the risk of waste 
constituents leaching from the waste and managing the waste on-site eliminates the risks and 
costs associated with transportation of the waste. 

^ The SITE report on the HAZCON Solidification Process contains information 
regarding the immobilization of organic constituents using stabilization processes. 

^ The HAZCON Solidification Process is estimated to cost approximately $100 per 
ton of contaminated soil treated. 
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SECTION 4.0 

SITE CONDITIONS 

The investigation included sampling of soils and groundwater around the impoundment to 
evaluate whether waste constituents may have been released to the environment. Soils were 
sampled at various depths at the locations selected for installation of groundwater 
monitoring wells. Groundwater monitoring wells were installed both upgradient and 
downgradient of the Guard Basin and the lime Pits. The geology and hydrogeology of the 
area around the impoundments is summarized below. The analysis of soil and groundwater 
samples collected during the investigation are discussed below. 

4.1 Hvdrogeologv 

The regional and local hydrogeology were investigated in order to assess potential 
pathways of migration from the impoundments. The soils are generally sandy in the area 
of the refinery and groundwater is encountered approximately 35 feet below the ground 
surface. These conditions can affect the procedures used to close the impoundments. 

Regional Geology/Hydrqgeology 

Hartford, Illinois lies in the northern part of the valley bottom of the Mississippi 
River. The area of the Mississippi Valley bottom located between Dupo and Alton, Illinois 
is locally known as the American Bottoms and covers approximately 175 square miles. 
Water in the area of the American Bottoms typically is obtained from three sources; glacial. 
drift, bedrock, and valley fill aquifers. 

Thin glacial drift deposits are located on the upland adjacent to the American 
Bottoms. The glacial drift deposits are comprised of glacial till overlain by 50 feet or more 
of loess. Locally, thin sand and gravel beds may supply enough water for domestic use. The 
sand and gravel beds are typically found near the base of the fill. 

, The bedrock aquifers are comprised primarily of limestone and dolomite with lesser 
amounts of sandstone and shale. Although the bedrock aquifers may be capable of 
producing large quantities of water, they are currently of lesser importance in the American 
Bottoms because they often produce highly mineralized water and the shallow water 
occurring in the valley fill is easily accessible. 

The valley fill consists of both alluvium and glacial outwash deposits. The thickness 
of these deposits ranges from approximately 40 feet to 160 feet. The valley fill deposits 
consist of sand, gravel, silt, clay^ and pebbly clay. The more permeable sands and gravels 
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are water yielding. The valley fill produces the greatest quantities of water used in the area. 
The principal means of groundwater recharge to the valley fill is seepage from rainfall and 
floods, and percolation from the Mississippi River. 

Local Geologv/Hvdrogeologv . ^ 

The Clark facility lies upon the valley fill deposits. According to IlUnois Geological 
Survey Report of Investigations 191, the thickness of the valley fill in the Hartford area is 
approximately 120 to 160 feet. The depth of borings completed during this investigation 
range from 40 to 42 feet. 

Based upon lithologic descriptions completed by Heritage Remediation Engineers, 
the stratigraphy in the vicinity of the lime pits and Guard Basin consists of eight to 24 feet 
of interbedded silt, silty clay, clayey sand, and sandy silt overlying 10 to 33 feet of medium 
to coarse grained sand. A sandy gravel layer was encountered at the base of borings GB-1 
(36 to 40 feet) and GB-2 (32 to 40 feet). A two-foot-thick sandy gravel layer was 
encountered at a depth of 22 to 24 feet in boring LP-2. 

Groundwater was encountered in each well completed during this investigation. The 
depth to groundwater ranges from 31 to 35 feet. Based on groundwater elevation 
measurements, groundwater flow in the vicinity of the Guard Basin is to the north-northeast 
with a gradient of approximately 0.003 feet per foot. Groundwater in the vicinity of the lime 
pits appears to flow to the southeast with a gradient of approximately 0.01 feet per foot. 
The differences in groundwater flow direction and gradient between the lime pit and Guard 
Basin areas indicate unidentified controls on groundwater flow may exist. The limited 
groundwater data collected during this investigation is not sufficient to adequately 
characterize groundwater flow conditions in the vicinity of the Lime Pits and Guard Basin. 
Preliminary groundwater flow patterns are shown on Figure 4-1 in Appendbc No. 4. 

Regional studies of groundwater flow patterns conducted by the Illinois State Water 
Survey in 1985 indicate extensive pumping of groundwater in the area of the Clark Oil 
refinery. This pumping has caused the development of a cone of depression and anomalous 
flow patterns in the Hartford/Roxanna area. The effects of this pumping on groundwater 
flow patterns in the area of the Guard Basin and Lime Pits will be investigated. 

4.2 Releases to Soils 

Soil samples were obtained at various depths around each of the units to determine 
whether waste constituents have been released. The soil samples which indicated the 
highest potential for contamination were selected for analysis. Samples were collected from 
depths ranging from 14 inches to 30 feet below the surface. A composite soil sample from 
each of thei impoundment areas was prepared and analyzed for the Skinner List constituents. 
The results of these analyses are provided in Appendbc No.2. 
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The Total Petroleum Hydrocarbon (TPH) analysis is used as an indicator of 
hydrocarbon releases. The test is subject to interferences for nOn-hydrocarbon materials and 
background concentrations are frequently in the 30 to 50 mg/kg range. Analysis of soils 
around the Guard Basin and Lime Pits were found to have levels of TPH as high as 23,000 
mg/kg. Most of the SDil samples which,.contaixi;elevated> levels, of TPH were .collected, at., 
depths of less than eight feet. Some of these shallow samples also had elevated levels of 
lead or chromium. One soil sample collected at a depth of 30 feet contained high levels of 
TPH. 

Soil samples were also tested to determine the levels of specific constituents which 
are frequently used as indicators of releases from refinery waste management units. The 
specific constituents which were tested for include lead, chromium (metals), benzene, ethyl 
benzene, toluene and xylene (BETX). Some of these shallow samples which contain 
elevated levels of TPH also had elevated levels of lead or chromium. These samples were 
collected from depths of less than eight feet. None of the deep samples had levels of lead 
or chromium above normal background levels. Composite soil samples were analyzed for 
the Skinner List constituents". 

The waste constituents detected in the soil samples were primarily found at depths 
of less than eight feet. The Guard Basin normally operates at a level approximately 10 feet 
below the ground surface. This level changes depending on the volume of rainfall and other 
factors, but very rarely approaches grade level. Based on the fact that the waste constituents 
were discovered at such shallow depths indicates that they may not be related to Operation 
of the impoundments. 

Lime Pit Soils 

Analysis of discrete soil samples from around the Lime Pits indicated only one area 
near the surface with elevated levels of waste constituents. This sample was collected from 
an area south of the Pits. A sample collected at a depth of thirty feet also showed elevated 
levels of TPH and volatile aromatic compounds. A composite sample which was analyzed 
for the Skinner List constituents contained levels of BETX and metals comparable to the 
grab samples. None of the PNA compounds were detected in the composite sample. 

The soils to the north and west of the Lime Pits contained low concentrations of 
TPH (27 to 110 mg/kg) and volatile organic constituents (BDL to 3 mg/kg) except the 
sample at a depth of 30 feet. At 30 feet, the hydrocarbons (2,700 mg/kg TPH) found in the 
soils may be the result of prior releases of hydrocarbons from on-site or off-site sources. 

" The Skinner List is taken from the EPA manual "Guidance Document for 
Delisting of Refinery Waste". 
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Sample location LP-4, located south of the Pits, contains elevated levels of chromium 
(110 mg/kg) at 5 feet. The Lime Pit sludges contain chromium, but only two samples 
contain in excess of 100 mg/kg and half of the samples contain less than 25 mg/kg. The 
chromium in the Lime Sludge is expected to be in an insoluble form which is not likely to 

The Skinner List analysis of the Lime Pit soils composite detected>A'olatile organic 
compounds and low levels of two of the semi-volatile organic constituents. Several of the 
Skinner List metals were also detected in the Lime Pit samples. The metals were found at 
concentrations which are found in soils not impacted by industrial activities^. 

Guard Basin Soils 

Analysis of discrete soil samples from around the Guard Basin indicated several areas 
near the surface with elevated levels of TPH and metals. The analysis of the discrete 
samples for volatile organic compounds did not show concentrations higher than 7 mg/kg, 
with most samples containing below 1 rng/kg of the volatile organic compounds combined. 
The composite sample from the Guard Basin area contained several of the organic 
constituents on the Skinner List and elevated levels of some metals. 

The concentration of the volatile organic compounds in the coihposite sample are 
comparable to the concentrations detected in the grab samples. The concentration of semi-
volatile organic constituents found in this sample (approximately 125 mg/kg) are higher than 
those detected in the composite sample taken from around the Lime Pits. 

The semi-volatile organic constituents are not generally considered mobile in soils 
and are unlikely to have migrated from the Guard Basin. These compounds are present in. 
the upper eight feet of soils, above the normal operating level of the Guard Basin. 
Subsequent sampling efforts will address these surficial areas to better understand the 
distribution of TPH and metals. 

4.3 Releases to Groundwater 

Representative groundwater samples were collected from each of the monitoring 
wells for analysis. Samples were tested to determine the concentration of the specific 
constituents lead, chromiuin (metals), benzenej ethyl benzene, toluene and xylene (BETX). 
Most of the samples did not contain any these constiments, though trace levels (below 15 
ug/L) were detected in three of the samples. The sample from monitoring well GB-4 

^ Background concentrations of metals are presented in USGS Geological 
Professional Paper 574-D. 
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contained 7 ug/L of xylene and the sample from monitoring well LP-1 contained 15 ug/L 
^ of xylene and 9 ug/L of ethylbenzene. The sample from monitoring well LP-3 contained 
W 6.3 ug/L of chromium. 

i.;; .' . V, r i;;^:4isciissed^^a the,hydrpgeology ,se9tio the groundwater flow gradient at the _ , ^ ^ ,_,, 
facility appears to be complex and has not been fully defined. Subsequent sampling events 
will help to define the groundwater flow and gather more groundwater dau. The very low 
levels of the indicator parameters detected in the groundwater samples indicates that the 
Guard Basin and Lime Pits have not had a significant impact on groundwater at the facility. 

4.4 Additional Investigations 

Additional investigations are proposed to further define the waste constituents 
detected in the soils and groundwater in the area of the surface impoundments. The 
investigations will focus on identifying potential sources of constituents in soils and defim'ng 
the extent of affected groundwater. Soil samples will be collected where additional 
groundwater monitoring wells are installed. A plan for collecting additional soil samples will 
be prepared and submitted to the lEPA for consideration. 

The groundwater flow patterns in the area of the impoundments appear to be 
complex and may be affected by extensive pumping around the refinery and other factors. 
Additional measurement of the groundwater elevations in the newly installed monitoring 

•
wells will be conducted monthly. Additional wells which may be suitable for establishing 
facility wide groundwater flow patterns will be identified and monitored with the new wells. 
Additional groundwater monitoring wells will be installed and soil samples collected for 
analysis. The additional wells will be used to further define the groundwater flow patterns 
and determine whether waste constituents are present below the impoundments. 
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SECTION 5.0 

CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER STUDIES 

This investigation and review of closure technologies is intended to provide a 
preliminary evaluation of the Guard Basin and Lime Pits. TTie conclusions^ presented here 
are based on this preliminary information and are subject to change. Additional 
investigations and discussion with the lEPA will be pursued to ensure that the proper 
decisions are made. 

5.1 Impoundment Closure Procedures 

The sludges contained in the Guard Basin and Lime Pits have been sampled and 
analyzed to determine the physical and chemical composition of the material. This 
information was then used to conduct a preliminary screening of disposal or re-use 
technologies. Those technologies which appeared applicable were considered. The quantity 
of sludge in each of the impoundments has been estimated and the physical characteristics 
determined. 

The results of the sludge analysis and testing indicate that on-site disposal of the 
sludges is the most cost effective closure option for the Guard Basin and Lime Pits. The 
Lime Pit sludges contain such low concentrations of organics, that disposal in a landfill is 
the only suitable disposal method. The Guard Basin sludges also appear to be suitable for 
landfill disposal after stabilization because the sludges leach only low concentrations of 
metals without stabilization and only low levels of barium after stabilization. The organic 
compounds in the sludge did not interfere with the stabilization reaction and the compounds. 
detected are not considered to be mobile in the environment. Off-site disposal of the 
stabilized sludges is not proposed because of the risks and costs associated with 
transportation and disposal of the waste. Mixing of the Lime Pit and Guard Basin sludges 
and disposal in an on-site landfill is the disposal method proposed by Clark. 

5.2 Releases to Soils and Groundwater 

Potentially affected soils and groundwater in the area of these impoundments have 
been sampled to determine whether constituents of concern are present in the area of the 
Lime Pits and Guard Basin. Constituents detected in the soil samples were primarily found 
at depths of less than eight feet. The constituents discovered do not appear to be related 
to the operation of the impoundments. This assessment is based on the normal operating 
level of the Guard Basin being below the depth of the samples. The chromium detected 
in the area of the Lime Pits did not appear to have come from that unit based on the 
concentration in the sludge and in the soils. In addition the chromium fouild in the sludge 
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is expected to be in a relatively immobile form. 

Groundwater samples from the area of the impoundments contain trace levels of 
indicator constituents. The source of these constituents has not been identified because the 
groundwater floW pitteirns in the hFeabnhe''imp^ rioi been fiiliy defined. The 
direction of flow appears to be different at each of the impoundments indicating the need 
for additional investigation. ^ 

RECOMMENDATIONS 

Clark proposes to conduct additional investigations in the area of the impoundments 
to gather more data and address any remaining concerns of lEPA as identified in their 
March 19,1993 letter. Clark will prepare a plan for additional investigations which address 
the concerns expressed in the lEPA letter of March 19, 1993 and any additional concerns 
resulting from this report within three weeks of receiving lEPA's comments on this report. 
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1.0 INTRODUCTION 
The Clark Oil and Refining Hartford Refinery (Clark Oil) located in Hartford, Illinois 

^ operates surface impoundments where wastewater and stormwater treatment sludges are 
generated. These impoundments are identified as the Guard Basin and the Lime Pits. 
These impoundments may receive oily wastewater during dry Weather periods and generate , 

^ stream - Primary Sludge (F037 and F03S). Clark Oil has-prepmed^t^ 
Sampling and Analysis Plan to provide procedures for sampling and analysis of the sludges 
contained in the Guard Basin and Lirne Pits and to determine whether waste constituents 
have been released from these units. The location of the impoundments is shown on Figure 
1. 

The sludges contained in the impoundments will be evaluated for purposes of waste 
management, disposal or re-use. Based on the findings of this program, closure alternatives 
and a closure plan will be prepared for the impoundment. The quantity of sludge and 
affected soils associated with each Of the impoundments will be estimated. This plan also 
describes the procedures to characterize potentially affected soils and groundwater in the 
area of these impoundments. The hydrogeology of the area around the Guard Basin and 
Lime Pits will be characterized during this program and groundwater samples will be 
obtained for analysis. The findings of the program will be summarized in the final report 
with a discussion of the condition of the soils and groundwater in the area of the 
impoundments. 



f 

APPENDIX NO. 1 

SAMPLING AND ANALYSIS PLAN 

b 

I 



» 

CLARK OIL AND REFINING 

GUARD BASIN AND LIME PITS 
SAMPLING AND ANALYSIS PLAN 

NOVEMBER 1992 



• I 

r 
I 



2.0 IMPOUNDMENT SAMPLING PLAN 
This plan details procedures which will be used to sample the sludges contained within the 

^ Guard Basin and Lime Pits and evaluate potential treatment or re-use alternatives. 
Alternatives which are being considered include: stabilization and on-site encapsulation, 
stabilization and off-site disposal, re-use as a fuel substitute, treatment for recovery of oil 

.Trt.- and^^iological^-tr€atment; -Samples v/ill-be collected and analyzed for parameters which .will, 
assist in evaluation of the suitability of these various technologies. 

2.1 Sampling Locations 
Clark Oil proposes to sample and test sludges from the impoimdments in order to estimate 
the volume of sludge and evaluate potential treatment or re-use alternatives. Samples will 
be obtained from random locations within the impoimdments. The locations will be selected 
by establishing a grid on 35 foot centers and using randomly generated numbers to Select 
the sample locations. If a selected location is inaccessible or presents unnecessary hazards 
to the sampling team, it will be discarded and another selected. 

Clark is proposing to obtain samples for analysis at thirty locations within the Guard Basin 
and fifteen locations within the Lime Pits. These locations will provide representative 
samples from each impoundment. The samples obtained at each location will include 
material from the sludge/water interface to the depth at which a hard bottom is reached. 
It is anticipated that the impoundments may extend to as much as fifteen feet below grade. 
This method will collect samples which take into accoimt the vertical variations or layering 
of the material. 

Samples will be collected for chemical and physical analysis as well as stabilization testing 
and testing to evaluate potential recovery or re-use alternatives. Some preparation of the 
samples in the field may be appropriate to ensure that the samples are representative. 
Preparation may include allowing some of the sludge to settle and removing excess water 
prior to shipping the samples to the laboratory. 

22 Selection of Test Parameters 
Clark Oil is proposing that samples be tested to evaluate the following technologies: 
stabilization and on-site encapsulation, stabilization and off-site disposal, re-use as a fuel 
substimte, treatment for recovery of oil and biological treatment. The preferred disposition 
of the sludge will include re-use or oil recovery. Currently the re-use options which appear 
to hold potential include the use of the de-watered sludge as a fuel substitute and solvent 
extraction of oH contained in the sludges. Testing to evaluate the heat content and the 
quantity of recoverable oil contained in the sludges will be conducted. The test parameters 
listed below are included to evaluate the options discussed and other options may be 
discovered based on the sludge analysis. 
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ANALYTICAL PARAMETERS NUMBER OF SAMPLES 
FUEL CHARACTERISTICS 
Oil/Water/Solids/Ash 24 

-Hear^eaatdnf^ETU/ib)-- •24 
Halogen Content 24 
Metals 24 

RECOVERABLE OIL CONTENT 
Oil/Water/Solids • included above 

WASTE CONSnrUENTS 
Skinner List Constituents 3 
Toridty Characteristics 3 

WASTE STABILIZATION 
dii/Water/Solids * included above 
Stabili2ation Testing 3 
Toxicity Characteristics 1 

BIOLOGICAL TREATMENT 
Nutrients (N-P-K) 3 

The Gil/Water/Solids/Ash test will be used to determine the water content, the extractable 
oil content, the total solids content and the non-volatile solids content of the sludges. The 
procedure used to conduct this test is specifically designed to evaluate sludges for re-use and 
stabilization options. This test uses a combination of EPA .SW-846 Test Methods for 
Method for Evaluating Solid Waste and American Society Of Testing and Materials (ASTM) 
methods. The Oil test is SW-846 Method 9071; the Water test is ASTM Method 0-95; the 
Solids test requires a solvent removal of the oil and water, filtering and gravimetric 
determination of solids content; and the Ash test requires heating the sample to 500° to 
drive off all other fractions. 

The heat content of the sludges will be determined using a Parr Bomb calorimeter. The 
bomb test will also be used in evaluating the halogen content when combined with the 
ASTM Test Method D-808. The metals in the sludges wiU be determined using the EPA 
Method 7191 and Method 7421 described in the EPA document SW-846. 

Analysis for the Skiimer List constituents will be conducted by an EPA approved laboratory 
using the protocol provided in the most current revision of the EPA document SW-846. A 
list of the constituents included in the Skinner List is provided in Appendix No. 3. 
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The Toxicity Characteristics (TC) procedure includes extraction using the TCLP and analysis 
for metals and organics. The protocol is included in the Federal Register dated August 2, 
1990. 

The stabilization testing procedure will be conducted in the Brown and Caldwell 
Taboratories in California. Stabilization agents-(c£ment.M^^ustiaad^ b be 
mixed with the de-watered sludges and allowed to cure. The strength of the stabilized 
mixture will then be tested using a pocket penetrometer or vane type shear strength testing 
device. These methods are commonly used to evaluate soils during geotechnical 
investigations. 

2.3 Sampling and Volume Estimation Procedures 
Samples of the impoundment sludges will be collected at locations selected using the 
procedures described above. The thickness of sludge will be determined at each of the 
sample locations. Sampling may have to be conducted from boats, though other methods 
will be investigated. Other potential methods include using a dredge hoisted by a crane or 
a by a sampling crew hoisted in a basket by a crane. It may be possible to collect some 
samples from the bank of the impoundments or from existing structmes. The sampling 
method selected will ensure that representative samples are collected. While gathering the 
samples, soundings of the impoundment bottom and sludge thickness will also be obtained. 

Sludge samples will be obtained using a dredge or by pushing a section of two inch diameter 
PVC pipe through the sludge until a hard bottom is reached. At each location, the depth 
that sludge was first encountered and the total depth will be recorded in the field log. The 
sampling device or section of pipe will be retrieved and the sludge and water removed. The 
sampling team will remove as much of the water as possible and place only the sludge in 
the sample containers. The solids which remain suspended can be treated or removed in 
the wastewater treatment system so the sampling will focus on the denser sludges. 

The volume of sludge will be estimated by determining an average depth in each section of 
the impoundments and multiplying by the area of that section. Factors will be developed 
to estimate the volume which the sludge will occupy when de-watered. 
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3.0 SOIL AND GROUNDWATER SAMPLING PLAN 
Clark Oil is proposing to obtain soil sarnples and install groundwater monitoring wells in the 
area of the impoundments to determine whether waste constituents have been released to 
the environment. The soil samples will be obtained while installing the monitoring wells. 
The location of the monitoring wells will be determined based on local groundwater flow 

• •patterns. Clark Oil :rin-attempt4oTocate the wells-so that-there are^at least one up gradient 
and three down gradient wells at each impoundment. 

3.1 Sampling Locations 
Sampling locations will be selected based on the assumed direction of groundwater flow. 
Eight sampling locations are proposed with at least three locations down gradient of each 
impoundment. The soil samples will be obtained at the locations selected for installation 
of the monitoring wells. The investigation will attempt to determine the lateral extent of 
any constituents which may have migrated from the units. 

Soil Sampling 
Clark Oil proposes to sample and test soils from the area near the impoimdments in order 
to determine whether waste constituents have been released from the impoundments. Soil 
sampling will be conducted at locations selected for installation of groundwater monitoring 
wells. The borings will be continuously sampled for geological logging and to identify strata 
which may be affected by releases. Samples will be taken for laboratory analysis at varied 
depths in order to determine the vertical extent of the released material. Two soil samples 
will be taken from each boring location. The samples will be taken at those depths which 
appear to have the most potential to contain waste constituents. The determination of 
sample depth will be based on field evaluation of the soil cores. 

The soil cores will be visually observed in the field for evidence of waste constituents which 
may have been released from the impoundments. The cores will also be scanned using an 
Organic Vapor Analyzer (OVA) or other device which can detect organic vapors and 
provide indicators of waste constituents. The soil cores which appear to have the highest 
concentrations of waste constituents will be selected for analysis. The soil cores will be 
examined in the field by a Professional Geologist who will log the soil classification based 
on the Unified Soil Classification System. The geologist will also record observations 
regarding visual or olfactory evidence of waste constituents in the soils 

The drawing of the impoundments included in Appendix No. 1 shows the proposed sample 
locations. The sample locations selected are based on the expectation that groundwater flow 
from the area of the impoundments is toward the Mississippi River. 

Groundwater Sampling 
Clark Oil is proposing to install groundwater monitoring wells in the uppermost aquifer 
located down gradient of the impoundments to determine whether releases to groundwater 
have occurred. The proposed locations for the monitoring wells are provided in Appendix 



No. 1. Groundwater monitoring well installation and development procedures are provided 
in Appendix No. 2. Monitoring well sampling procedures are provided below. 

3.2 Selection of Test Parameters 
QailcX5Uvis,prpposm^that..lk>tal Betijpleurn-Hyd (TPH)^ lead, chromiurn, 
ethylbenzene, toluene and xylene (BETX) be used as indicators of releases from the 
impoundments. The Petroleum Hydrocarbon analysis is capable of detecting^he "oil" which 
is processed at the facility. The specific compoimds listed above are those which are 
frequently identified as being present in refinery waste streams. Soil and groundwater 
samples will be analyzed for the same set of parameters. 

A total of 16 son samples are proposed to be analyzed for TPH, chromium, lead and BETX. 
Also 2 composite soil samples will be analyzed for the Sldxmer list constituents^. These 
samples are also intended to define the limits of the contamination (if any) and delineate 
those areas which have not been affected by releases. 

TABLE I 
SAMPLE PARAMETER SUMMARY 

SOIL SAMPLES 

TPH Metals BETX . Skinner 
Grab Samples 16 16 16 0 
Composite Samples 0 0 0 2 

WATER SAMPLES 

TPH Metals BETX Skinner 

Groundwater 
Equipment Blanks 

8 
0 

8 
1 

8 
1 

0 
0 

*BETX - Benzene, Ethylbenzene, Toluene and Xylene 
*TPH T Total Petroleum Hydrocarbon 

^ Ttic Skinner List is taken from the EPA manual "Guidance Document for Delisting of Refinery Waste" and 
is included in Attachment 2 



Sample Analysis 
The soil samples will be subjected to laboratory analysis for Petroleum Hydrocarbons, 
chromium, lead and BETX. Chemical analysis will be conducted by a laboratory approved 
by the EPA using the protocol provided in the most current revision of the EPA document 
"SW-846. 

Laboratory Testing of Samples and Oualitv Assurance and Oualitv ControWOA/OC^ 
The EPA approved testing laboratory will follow the EPA SW-846 testing protocol. Clark 

Oil will require that the testing laboratory follow the laboratory procedures set forth in 
EPA's Test Methods for Method for Evaluating Solid Waste, and Methods for Chemical 
Analvsis of Water and Waste or procedures approved by the EPA Regional Administrator. 

The Petroleum Hydrocarbon test is EPA method 418.1 and is referenced in EPA 600/4-79-
020. Total Chromium and Total Lead content will be tested for using EPA Method 7191 
and Method 7421 described in the EPA document SW-846. 

The soil samples will also be tested for the presence of four volatile organic compounds, 
benzene, ethylbenzene, toluene and xylene. The soils will be tested using the procedures 
outlined in SW-846 Method Number 8240 "GC/MS for Volatile Organics". Analysis for the 
Skinner List constituents will be conducted using the SW-846 protocol. A list of the 
constituents included in the Skinner List is provided in Appendix No. 3. 

The QA/QC program must include the following checks to ensure date validity; 

1) Chain-of-custody completion; 

2) Sample handling procedures after sample shuttles are received; 

3) Completion of Laboratory Logbook; 

4) Analytical procedures used; 

5) Reporting of Low and Zero Concentration Values (detection limits); 

7) Procedures for handling missing data; 

8) Statistical procedures used on Outliers and detection limit values; 

9) Procedures used for reporting units of measurement and methods used 
in finding ambiguous and incorrectly reported values; and 

10) Methods used in tracking sample results and final laboratory reports. 
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3.3 Soil Sampling Procedures 
Soil samples will be obtained while installing the groundwater monitoring wells. The wells 
will be installed using a hollow-stem auger drilling rig and the soil samples will be collected 
in advance of the drill auger using shelby tubes or split spoon samplers. Samples for 
geological classification will be obtained continuously in front of the drill bit. The individual 
soil samples selected for analysis'wffl be-placeMn-i^p^^ labeled in-
accordance with the procedures presented in this section. 

Grab samples will be taken for TPH, metals, BETX and the Toxicity Characteristics (TC) 
and composite samples will be analyzed for the Skinner List constituents. Most samples wiU 
be grab samples in order to minimize the handling of each sample and to eliminate any 
potential dilution of samples caused by compositing. 

Composite samples to be analyzed for the Skinner List Constituents will be homogenized 
prior to placing them in sample bottles. Homogenation will be accomplished by thorough 
mixing of the sample in a stainless steel bowl using a stainless steel spoon. After initial 
mixing, the sample will be quartered, mixed, re-combined and thoroughly mixed again. The 
homogenizing bowl and spoon as well as hand augers will be decontaminated between each 
sample collection. For the volatile portion, small samples obtained at each location will be 
placed in the sample bottle (VGA) and the cap replaced between locations. This procedure 
will miiumize loss of the volatile organic compounds which may occur if the samples are 
exposed to the atmosphere while compositing. The samples obtained for organic constituent 
analysis will be placed in coolers and maintaiiied at 4°C until delivered to the laboratory. 

Decontamination Procedures " -
The Shelby tube or other sampling device used to procure the soil samples and the sample 
mixing equipment will be decoiitaminated prior to the collection Of each sample. The 
decontamination procedure will include: 

1) the removal of soil and debris from the shelby tube or split spoon sampler and 
other equipment, . 
2) washing of the equipment with detergent arid water, 
3) rinse with distilled water, followed by 
4) rinse with a 50 percent methanol, 50 percent distilled water solution and 
5) final rinse with distilled, deionized water. 

A sample of the final rinse water will be collected during one of the decontamination events 
to document the effectiveness of the procedure. The wash water (Equipment Blank) will 
be analyzed for the same parameters which the soil samples will be tested for. 
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Field Sampling Records 
The sampling team will keep complete records of their activities and observations during 
the sampling operations. These records will include at a minimum: 

o a sample number, unique to each sample location and sample depth; 
o -'the time aiid date at^Meh ea;df"sample'v/as ta^^^^ 
o the vertical depth each sample was taken from; 
o any observations made about the sample or the sample location; and^ 
o any unusual visual or olfactory observations made about the sample or the sample 

location, including the presence of free hydrocarbons; 
o soil classification according to USCS; and 
o the name(s) of the sampling personnel. 

Sample Labeling 
The sampling team will accurately and clearly label each sample taken during the sampling 
operations. These records will include at the minimum: 

o a sample number, unique to each sample location and sample depth; 
o the time and date at which each sample was taken; 
o the vertical depth each sample was t^en from; 
o the name of the sampling persoimel and project name;and 
0 parameters to be tested by the laboratory. 

3.4 Groundwater Sampling Methods 
Groundwater sampling will be conducted after the monitoring wells have been installed and 
developed. Procedures for well installation and development are provided in Appendix No. 
2. As part of the groundwater monitoring, the groundwater gradients will be determined 
by measuring the static water level (potentiometric surface) in each well within a period of 
one hour. If floating hydrocarbons are detected in a well, ^e thickness of the hydrocarbon 
layer will be measured. The water level will be determined in each well and used to 
calculate the volume required to be purged from each well. 

The static water level and total depth will be determined m each of the monitoring wells 
and one of the following conversion factor will be used to determine the volume of standing 
water in each well (depending on casing size): . 

Casing Dinmeter Gallons/Linear Foot 
2" 0.16 
4" 0.65 
6" 1.47 
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Well Purging Procedures 
Each well will be purged three to five well volumes prior to sampling. Each well volume 
will be calculated and then multiply by 3 or 5 to determine the volume of water to be 
removed. The volume of purged water will be measured by counting the number of bailers 
full of water which have been removed or the number of 5 gallon buckets filled while 
-bailingr -..T^ into 55 gallon drums and rfaken lOrxian i -: 
appropriate location for treatment. The groundwater monitoring wells will be ready to 
sample when successive bailed samples meet the following criteria: the temperature changes 
by less than 1® C, the pH falls within 0.2 su and the conductivity varies less than 10 percent. 
Otherwise the well will be bailed dry three times prior to sampling. The groundwater 
monitoring wells will be sampled with a teflon or stainless steel bailer. These samples will 
be placed in clean containers and labeled in accordance with the procedures presented in 
this sectioiL 

Sampling Procedure 
The water level within the well should be determined prior to taking the samples which will 
be sent to the laboratory for analysis. A clean teflon or stainless steel bailer will be used 
to obtain the groundwater sample from each well. Previously cleaned teflon or stainless 
steel bailers will be brought to the site by the sampling team. The first bailer full of water 
will be discarded. The samples will be placed in laboratory prepared sample containers. 
Some of the sample containers may contain preservatives added at the laboratory. Samples 
obtained for metals analysis should be filtered prior to placing them in the prepared sample 
container. Filtration will be through 0.45 micron filter paper which should be replaced 
between each well. The forms provided in Appendix No. 4 will be completed for each well 
which is sampled. 

Sampling Ecuipment Decontamination Procedures 
The teflon or stainless steel sampling bailers will be cleaned under the following procedures 
following each sampling event: 

1) Each Bailer will be washed and scrubbed with soap and water, 
2) The bailer will be rinsed with distilled, deionized water, 
3) Each Bailer will be rinsed vrith a 50 percent methanol, 50 percent distilled 

water solution, 
4) Then each Bailer will be rinsed with distilled, deionized water. 
5) The water level sensing and filtering devices will be rinsed with distilled, 

deionized water. 

All purged well water and wash waters will be collected and disposed of at an appropriate 
location. 
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Field Sampling Records 
The sampling team will keep complete records of their activities and observations during 
the sampling operations on the forms provided in Appendix No. 4. These records should 
include at the minimum : 

. Q r - uruquc to each groundwat^.mpnitpripg.?^ 
o the initial depth to water in each groundwater monitoring well and the time of water 

level measurement; x 
o the depth to water in each groimdwater monitoring well when sampled for analysis 

and the time of water level measurement; 
o any unusual visual or olfactory observations made about the sample or the sample 

location, including the presence of floating hydrocarbons; and 
o the time and date at which each sample was taken; 
o the name(s) of the sampling persoimel. 

Sample Labeling 
The sampling team should accurately and clearly label each sample taken during the 
sampling operations. These records should include at the minimum: 

o the time and date at which each sample was taken; 
o the groundwater monitoring well each sample was taken from; 
0 parameters to be tested for, and 
0 the name of the sampling personnel. h 

f 
I 

Sample Preservation 
Samples will include soil and groundwater which may require that preservatives be added; 
in addition to added preservatives, all samples will be placed in coolers using ice to maintain 
an internal temperature of approximately 4° Celsius (°C). Preservatives will be added to 
each groundwater sample as necessary. Water samples in the form of Equipment and Field 
Blanks will be preserved in the same maimer as the groimdwater samples. The sample 
coolers wiU be checked daily until all samples are delivered to the laboratory to assure that 
the ice is adequately cooling the samples. The samples will be delivered to the laboratory 
with sufficient time to ensure that they can be analyzed within the holding times listed in 
Appendix 3. The original copy of the chain of custody wiU be sent to the laboratory along 
wifii the samples. 

Chain of Custodv Procedures 
All sample containers will be sealed and labeled prior to placing them into coolers for 
transport to the laboratory. Appropriate information for each container will be logged onto 
a Chain of Custody (COC) form which will accompany the samples to the laboratory. The 
COC will include the name of the sample, type of sample (grab or composite) and the 
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analysis to be performed on that sample. The completed COC will be signed by the sampler 
and turned over to a delivery service or directly to the analytical laboratory after it has been 
signed. 

A sample number unique to each sample and a sample description will be logged onto a 
-'i%ehain of custody form. In additipji the^fqUowing islorinatiQn.wilUbe-enteEed o.nto the.c 

of custody form: • . 
o Date & Time sample collected; 
o Sampler(s) Name and Signature; 
0 Number of Sample Containers for each groundwater monitoring well 

or sample location; 
o Sample Relinquishing Signature(s) with Date(s) and Time(s); and 
o Temperature of Sample Shuttle upon receipt by laboratory. 
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4.0 HEALTH AND SAFETY MEASURES 
The minimum safety equipment of the field team will consist of hard hats, steel toed boots, 
rubber gloves and safety glasses, which will be worn by all field personnel as necessary. 
Persoimel who may be exposed to hazardous wastes or may be required to wear a respirator 
will have appropriate training as required under 29 CFR 1910. A detailed safety procedure 
plan for the Site Invesd^tiOiS'^S^l 4^preparetrpnOr^ im activities. -

W 
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5.0 SCHEDULE & INVESTIGATION REPORT CONTENTS 
This Sampling and Analysis Plan proposes a program to gather sufficient information to 

•
evaluate sludge management alternatives and determine if there has been a release of waste 
constituents from the Guard Basin and Lime Fits. The results of the study will be used to 
develop an environmentally sound closure plan for these impoundment. 

5.1 Project Schedule 
The implementation of the field investigation, laboratory testing and preparation of the 
project report is estimated to require 13 weeks. This schedule assumes the identification, 
of sampling locations will require one week, the collection of sludge samples will require 
two weeks, installation of monitoring wells and soil sampling will require two weeks, testing 
and chemical analysis of samples will require four weeks, review and interpretation of the 
laboratory data will require two weeks, and the preparation of the final report will require 
two weeli. 

5.2 Investigation Report 
The objective of the investigation report will be to determine: 

1) The volume of sludge contained in the impoundments; 

2) What are the chemical and physical characteristics and waste classifications 
for the sludges and affected soils; 

3) Whether the soils around the Guard Basin and Lime Pits have been affected 
by a release; 

4) To what depth and direction the soils have been affected; 

5) Whether the groundwater in the area of the impoundments has 
been affected; 

6) The geologic and hydrologic conditions in the area of the impoundments; 

The report will contain the results of chemical analysis of the sludges and an estimate of the 
volume contained within the impoundments. The analysis of soils and groundwater will be 
evaluated to determine whether waste constituents have been released froni the 
impoundments.- The hydrogeology of the area around the Guard Basin and Lime Pits will 
also be characterized to assist in evaluation of on-site waste management alternatives. 

15 



APPENDIX NO. 1 

FACILITY DRAWING AND SAMPLE LOCATIONS 

I 





f 

w 

-f 
:IJ 

illB TIGURATION 
OIL AND REFINING 

HARTFORD REFINERY 
HARTFORD. IL 

REHNERY PLAN 
MAP 

V-1 r. 
U. w. KrdOQQ Conpony 

D 

6004-02 
nan CB •• 



7061 / SW 
::OLUMatA BOTTOM> 



APPENDIX NO. 2 

WELL INSTALLA-nON 
AND 

DEVELOPMENT PROCEDURES 

1^ 
I 



MONITORING WELL INSTALLATION PROCEDURES 

1. Ddly Procedures 
a. Obtain work permit froin Unit Foreman 

b. Check safety.gear.:and conduct,tailgate-safety meeting before beginning work 

2, Soil Sampling Activities 

a. Setup drill rig over pre-selected boring location 

b. Advcuice shelby tube or split spoon sampler 2 feet into soil 

c. Remove tube and extract sample 

d. Check sample for volatile organics using OVA 

e. Record OVA readings on core log or in field notebook with depth 

f. If elevated readings are detected using the OVA, retain the sample for chemical 
analysis 

g. Sampling according to the plan, a minimum of 2 samples per boring will be 
analyzed for BETX, lead, chromium and TPH. The objective is to obtain samples 
which represent worst case (ie. the highest level of contaminants). In order to do 
this, portions of the core will have to be preserved until the actual samples to be 
analyzed have been selected. The cores should be -wrapped in foil and placed in a 

-r cooler until the two samples selected for laboratory analysis are selected. In the 
event that a sludge layer or a grossly contaminated zone is encountered, samples 
should be coUeeted in approved bottles and kept cool as if they were to be sent for 
laboratory analysis. A sufficient volume of sample will be obtained, placed in proper 
containers and properly preserved in all cases. 

h. Each boring location will be sampled continuously until the desired depth is 
reached. At each significant lithologic break, samples will be obtained for field 
classification. This sampling -will not interfere with obtaining samples for chemical 
analysis. Necessary iiiformation for the cores includes: 

- uses soil type 
- uses color 
- texmre 
- mineral composition 
- moisture content 
- grain size distribution 
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i. Prepare log of core using USCS colors and nomenclature 

j. Drill until time to obtain next undisturbed soil sample 

k. Repeat steps b through j 

1. The cuttings generated during the drilling will be placed in drums for storage until 
they can be characterized for proper disposal. If core samples indicans high levels of 
contaminants at the current drilling depth, cuttings will be placed in specially marked 
drums 

m. If no contamination is indicated by the OVA, cuttings will be placed in drums 
labeled uncontaminated materials 

n. The borings are to be converted into 2 inch diameter PVC monitoring wells. The 
monitoring wells will be installed in the first water bearing zone. Well installation 
procedures are intended to allow collection of representative samples of groundwater 
in the area of the impoundments. 

3. Well Installation and Development Activities 

a. Using procedures described above, driU through the uppermost aquifer and 
approximately three (3) feet below it into the underlying clay or shale. If after 
reviewing existing borehole logs of the immediate area and evaluating samples taken 
while drilling the borehole, it is determined that extended screening above or below 
formation of interest will possibly be near another water bearing zone, i.e. a very 
thin but effective clay layer above or below the zone of interest, the well screen will 

•' be installed to screen only the exact thickness of the zone of interest. Note the 
thickness of the zone to be screened. Use a stem auger drill bit size that will result 
in an aimulus of at least 2.5 and preferably 3 inches between the borehole wall and 
the well casing to allow installation of gravel/sand pack, bentonite pellets and grout. 

b. Casing and screen materials will be selected with consideration to geochemistry, 
anticipated lifetime of the monitoring program, well depth, chemical parameters to 
be monitored and other site specific factors. PVC screen and casing with flush 
thread coimections is proposed for this location. Appropriate well screen length will 
be chosen so that the screen extends approximately one foot above the zone to be 
screened if it is confined and one foot below the zone. If the zone to be screened 
is under water table conditions, the well screen will extend several feet above the 
water table to allow for seasonal fluctuations and one foot below the zone. 

c. Screen length will be calculated and cut from the internally threaded female end. 
Over this end a special slip coupling fitted with a backwash valve will be placed, 
unless Clark Oil has requested a common slip cap. A 0.25 inch hole will be drilled 
through the cap or coupling and the screen inside it in two or more places. A precut 
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0.25 inch PVC peg will be driven into the holes to secure the cap or coupling in 
place. Appropriate lengths of the desired diameter casing will be attached to the 
custom fabricated well screen of the same diameter so that the top of the casing 
extends approjdmately 2 1/2 feet above the ground. 

^ wilFbe'installed around the screeiied mtei^al^^and two (2) 
above it if the water bearing zone is under water table conditions or if it is overlain 
be a thick clay or shale. If the water bearing zone is confined and ovetiain by a very 
thin clay or shale (as noted in an exception earlier in this document) and only the 
exact thickness of the zone has been screened, then the filter pack will be placed 
level with the top of the screen. The filter pack will be chemically inert (e.g., clean 
quartz sand, silica, or glass beads), well rounded, and dimensional stable. 

e. Seal the annular space using bentonite pellets or a bentonite sluriy which will 
prevent the migration of contaminants to the sampling zone from the surface or 
intermediate zones and prevent cross contamination between strata. The materials 
wiU be chemically compatible with the anticipated waste to ensure seal integrity 
during the life of the monitoring weU. 

f. The well casing will be vented. The backwash valve will not be used again and 
when the protective casing is installed, access to the inner casing for venting will be 
difficult. 

g. Above the iiiitial annular seal material of bentonite, a cement and bentonite grout 
mixture will be used up to just below the surface. Any remaining annular space will 
be filled with concrete blending into a four-inch thick apron extending three (3) feet 
or more from the outer edge of the borehole. Since PVC casing will be used, steel 
casing will be installed around the "in hole" casing and cemented in place with this 

' final cementing procedure. The protective casing will allow two (2) to five (5) inches 
of working space between the iimer and outer protective casings. The protective 
casing will have as minimum specifications: 1) Hinge, 2) Hasp for lock, 3) Riser pipe 
within 6 inches of the top of the protective casing, 5) Will be painted if steel, and 
6) Have the well# and the elevation permanently marked on the casing. 

h. Upon completion of the well, installation of a suitable threaded cap or 
compression seal will be placed or locked in properly to prevent either tampering 
with the well or the entrance of foreign material into it. It is important that the 
protective well casing is ^so vented to the outside atmosphere to provide an avenue 
for the escape of gas, if this should be a problem now or in the future. Placement 
of concrete or steel bumper guards around the well will prevent possible damage to 
the well casing. 

i. The proper forms will be filled out showing a diagram of the well and materials 
used in installation and a sketch map of the well location relative to some fixed 
landmark. Finally the well will be surveyed to show its elevation and exact location. 
The elevation and well number will be permanently placed on the well. 
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j. Decontaminate drill augers and sampling devices using steam cleaner. Additional 
decontamination procedures for sampling devices used to obtain soils for chemical 
analysis include: 

- detergent wash 
- water rinse (tap water) 
> 50 percent methanol distilled water itjktare spray rinse ' _ 
- de-ionized water rinse 

k. Set up at new drilling location - See step a of soil boring procedures. 

1. Well development will be accomplished by bailing water from the completed well 
imtil clear water is obtained. This will normally reqtiire that at least ten well 
volumes are evacuated from the casing. The water evacuated from the well will be 
collected for disposal. 



"^PENDIX NO. 3 

SAMPLE CONTAINER 
AND 

SAMPLE PRESERVATION 
AND 

SKINNER LIST CONSTITUENTS 
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I SAMPLE PRESERVATION SUMMARY 

0RGANICS9 • 
I 

Volatile Organics 
(Methods 8010, 8020,8240) 
Concentrated waste 
samples for volatiles 
Liquid samples 
for volatiles 

No Residual Chlorine 
Residual Chlorine 

Acrolein and Acrylonltrlle 
(Method 8030) 
Soil/Sedirnent & Sludge . 
samples for volatiles 
Semi-volatile Organics 
(Methods 8040, 8060, 8080, 
8090, 8100, 8120, 8140, 
8150, 8240, 8250,8270, 
8280) 
Concentrated waste 
samples for seml-volatlles 
Liquid samples 
for seml-volatlles 

No Residual Chlorine 

CONTAINERS PRESERVATION 

ReslduaiChlorlne 

Soll/Sedlment & Sludge 
samples for seml-volatlles 

Wide-mouth jars, G 
Teflon lined cap 

G,Teflon lined septum 
G,Teflon lined septum 

G,Teflon lined septum 

Wide-mouth jars, G 
Teflon lined cap 

Wide-mouth jars, G 
Teflon lined cap 

G, Amber, Teflon lined 
cap, 1 gal. or two V2 gal 
G, Amber, Teflon lined 
cap, 1 gal. or two Vi gal 

Wide-mouth jars, G 
Teflon lined cap 

None 

Cool, 4«C, 4 drops [HCI] 
Collect In 4 oz. VGA 

container, preserved with 
10% Na2S203*, mix & transfer 

to 40 ml vlal/4 drops [HCI], 
Cool,4»C . 
Cool,4"C, 

Adjust pH to 4-5® 
Cool, 4''C 

None 

Cool, 4<'C 

Add 3 ml 
10% NajSjOs^ per gal., 

Cool, 4°C 
Cool, A°C 

HOLDING T1ME2 

14 days 

14 days 
14 days 

14 days 

14 days 

SAMPLE VOLUME^ 

14 days to extraction, 
40 days after extraction 

7 days to extraction, 
40 days after extraction 

7 days to extraction, 
40 days after extraction 

14 days to extraction, 
40 days after extraction 

802. 

2 X 40 ml 
2 X 40 ml 

2 X 40 ml 

4oz. 

802. 

1 gallon 

1 gallon 

80Z. 

INORGANICS^ 
Metals (except 
Chromium VI and Mercury) 
Chromium VI 
Mercury 

PIG 

PIG 
PIG 

pH <2,/HN03 

Cool, 4«C 
pH <2,/HN03 

6 months 

24 hours 
28 days 

600 ml 

400 ml 
400 ml 

NOTES 

h 
I 

1. Polyethylene (P) / Glass (G). 
2. Holding Time given is the MAXIMUM time that a sample may be 

held prior to analysis and still be considered as valid. 
3. Does NOT include additional volumes necessary lorlaboratory 

Quality Control (QC) analyses. 
4. Use ONLY in the presence of residual chlorine. 
5. When sulfide is present, the maximum holding time is 24 hours. 

6. II ACROLEIN is not being measured, then the pH adjustment is not 
required. II acrolein is being measured, but the pH is not adjusted, 
then the analysis must be performed within three days of sampling. 

7. Holding Time is based upon the date ol RECEIPT at the laboratory. 
0. US EPA, Guidelines Establishing Test Procedures lor the Analysis 

ol Pollutants Under the Clean Water Act, 40 CFR 136. October 26, 
1904, 

9. US EPA, Test Methods lor Evaluating Solid Waste, SW-646, 
3rd Edition, November, 1966. 



GROUNDWATER MONITORING 

DRINKING WATER SUITABILITY 

Arsenic PIG pH <2,/HN03 6 months 200 ml 
Barium PIG pH <2,/HN03 6 months 200 ml 
Cadmium PIG pH <2,/HN03 6 months 200 ml 
Chromium PIG pH <2,/HN03 6 months 200 ml 
iead PIG pH <2,/HN03 6 months 200 ml 
Rlercury PIG pH <2./HN03 28 days 200 ml 
Selenium PIG . pH<2,/HN03 6 months 200 ml 
Silver PIG pH <2,/HN03 6 months 200 ml 
Goti.fdrm;-Total - - -vai.' •- - .i'iviP/G sterile Ct30l, 4?C, 0.008% NajSjOal 
Pesticides: 

Endrin G,Teflon lined septum Cool, A'C 7 days to extraction. 2000 ml G,Teflon lined septum 
40 days after extraction 

Lindane G,Teflon lined septum Cool, AOC 7 days to extraction, 2000 ml G,Teflon lined septum 
40 days after extraction 

Methoxychlor G,Teflon lined septum Cool. A-C 7 days to extraction. 2000 ml Methoxychlor G,Teflon lined septum 
40 days after extraction 

Toxaphene G,Teflon lined septum Cool, A'C 7 days to extraction. 2000 ml G,Teflon lined septum 
40 days after extraction 

Herbicides: 
2.4-D G.Teflon lined septum Cool.A-C 7 days to extraction, 2000 ml G.Teflon lined septum 

40 days after extraction 
2,4.5-TP (Silvex) G, Teflon lined septum Cool, 4°C 7 days to extraction, 2000 ml 2,4.5-TP (Silvex) G, Teflon lined septum 

40 days after extraction 
Fluoride P pH <2,/HN03 28 days 1 300 ml 
Nitrate (as N) PIG Cool, 4<'C,pH <2./H2S04 . 28 days 1000 ml 
Gross Alpha PIG pH <2,/HN03 6 months 1 gallon 
Gross Beta PIG pH <2,IHN0j 6 months 1 gallon 
Radium 226 PIG pH <2./HN03 6 months 1 gallon 
Radiurti 228 PIG pH<2,/HN03 6 nionths 1 gallon 

GROUNDWATER QUALITY 
Iron PIG pH <2,/HN03 6 months 200 ml 
Manganese PIG pH <2,/HN03 6 months 200 ml 
Sodium PIG pH <2,/HN03 6 rhonths 200 ml 

sChloride PIG Cool, 4'C 28 days 50 ml 
P Phenols G Cool.4"C. pH <2,/H2S04 28 days 500 ml 

Sulfate PIG • Cool, 4"C 28 days 50 ml 

CONTAMINATION INDICATOR PARAMETERS 
Specific Conductance PIG Cool.4°C 28 days 100 ml 
pH PIG Cool, A'C Analyze immediately 25 ml 
Total Organic Carbon G, Amber CooI.A'C.pH <2,/HC! 28 days 4 X 25 ml 
(TO"C) Teflon lined cap 

CooI.A'C.pH <2,/HC! 28 days 

Total Organic Halogen G, Amber Cool, 4»C. add 1 ml 1.1 M 28 days 4 X 100 ml 
(tOX) Teflon lined cap sodium sulfite" 

28 days 

UNDERGROUND STORAGE TANKS 
Benzene, Toluene, G,Teflon lined septum 1 ^ Cool, A-C, 14 days 2 X 40 nil 
Ethylbenzene, Xylenes 

G,Teflon lined septum 
0.008% Na2S203". 

14 days 

(BTEX) pH <2,/HCI 
Hydrocarbon G, Teflon lined cap Cool.A'C 7 days to extraction, 2000 ml 
Characterization 

G, Teflon lined cap Cool.A'C 
40 days after extraction 

1. Polyethylene (P) / Glass (G). 
2. Holding Time given is the.MAXIMUM time that a sample may be 

heild prior to analysis and still be considered as valid. 
3. Does NOT include additional volumes necessary lor laboratory 

Quality Control (OC) analyses. 
4. Use ONLY in the presence ol residual chlorine. 
5. When sullide is present, the maximum holding time is 24 hours. 

6. II ACROLEIN is not being measured, then the pH adjustment is not 
required. II acrolein is being measured, but the pH is not adjusted, 
then the analysis must be perlormed within three days ol sampling. 

7. Holding Time is based upon the date ol RECEIPT at the laboratory. 
8. US EPA, Guidelines Esteblishing Test Procedures lor the Analysis 

ol Pollutants Under the Clean Water Act, 40 CFR 136, October 26, 
1984. 

9. US EPA, Test Methods lor Evaluating Solid Waste, SW-846, 
3rd Edition, November, 1986. 
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Skinner Analysis:^ 

Metals: 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Lead 
Mercury 
Nickel 
Selenium 
Vanadium 

Volatiles: 

Benzene 
Carbon Disulfide 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1,4-Dioxane 
Ethyl benzene 
Ethylene Dibromide 
Methyl ethyl ketone 
Styrene 
Toluene 
Xylene 

Semivolatile Base/Neutral 
Extractable Compounds: 

Anthracene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Bis/2-ethylhexyl)iphth2d^ 
Chiysene 
Dibenz(a,h)acridine 
Dibenz(a,h)anthracene 
Dichlorobenzenes 
Diethyl phthalate 
7,12-Dimethylbenz(a)anthracene 
Dimethyl phthalate 
Di(n)butyl phthalate 
Di(n)octyl phthalate 
FluoranAene 
Indene 
Methyl chiysene 
1-Methyl naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
F^dine 
Quinoline 

Semivolatile Acid-Extractable 
Compounds: 

Benzenethiol 
Cresols 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4-Nitrophenol 
Phenol 

P 
I 

Skinner List based on EPA/530-SW-85-003, April 1985 Report; Petitions to Delist Hazardous 
Wastes A Guidance Manual, page 19. 
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f WELL LOCATION-

WELL OR DATE. 

WATER LEVEL DATA 
: MEASURING POINT 

ELEVATION: MEASURING POINT. GROUND LEVEL 

< 
o 
o 

i 

o a: a. 

BROWN AND CALDWELL 

• 'WELL 
or 

DATE 
TIME MEASURING 

OEVICE READING 
CONVERSIONS WATER LEVEL Bt COMMENTS • 'WELL 

or 
DATE 

TIME MEASURING 
OEVICE READING 

CORRECTIONS DEPTH ELEVATION 
Bt COMMENTS 

• 

" . 

• ' ••1; 

• 

POernaMft cncCK.CA»49i^m • (4iai93f.9oto T(UX33««W orrct AI>«6USKMI MrrMut PvfASAMI ML9«%?a 

» 

I 

Figure 87-7, Water level data form 
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FIELD WATER QUALITY SAMPLING AND ANALYSES 

INSTRUMENTS: 

TEMPERATURE, 

CONDUCTIVITY. 

PH 

OtHER: 

J 
LOCATION < • 

a: 
Id 
Z 

WATER SOURCE r 
. .if 

o DATE 
CLOCK TIME or 

PUMPING TIME 

SAMPLING METHOD 

z o DEPTH SAMPLE TAKEN 
K 
o WELL DEPTH 

. o o 
WATER HEIGHT ON " 

-GAUGE or STAFF-
ts z DISCHARGE (cfs or gptn) 
:J 
CL z < 
tn 

:J 
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Figure 73-7, Sampling form 



. 35-9 
LEVELING FIELD FORn FOR GROUNOUAIER ELEVATION CONTROL • 

f 

h 
I 

LOCATION: • PROJECT HUnSER:. 

DATE: INSTRUnENT: INSTRUHENT NUnfiER:. 

PARTY; : (instruientl ^ (rod) 

PURPOSE: , 

REFERENCE POINT DESCRIPTION; 

REFERENCE POINT ASSSUflEP-ELErATtd^?'"'-'''''''""-"'^'-'^ 

5TA. : 8S(0 ! HI I F5(-l ELEV. ! REflARRS 

REF. I ; ! 1 . I Reference Point for Establishino Oatui 

CHECX; REVIEUER: 

DEFINITIONS; STi. - Rod Station. Point of established elevation or ooint beino established. 
Tyoically designated br a nueber (ie. i, 2~. I, etc.) 

ES - SacLshot. A level shot to a ooint of Vnovn or just established elevation 
for the ouroose of establishing a new inatruient HI. (ELEV. » ES : HI) 

HI - Height of Instruient. The elevation of the instruient crosshair, as 
established by a backshat to a ooint of knovn elevation. 

FS • Foreshot. A level shot to a point of unknown elevation, lade to establish 
the elevation of that ooint. (HI - FS i ELEV.) 

ELEV. - Elevation. The elevation of a station. Hay be tied to lean sea level 
datua or can be an arbitrary elevation datui established to deteriine the 
relative elevation difference between various stations. 

(TP) - Turning Point. Rod station about which the instruient is turned or loved. 
A level station for which an elevation is established by a FS. Then the 
instruient is loved to a new location and a BS is lade to the TP to establish 
a new HI. The 'ITPl' notation goes In the 5TA. coluin neil to the nuiber of 
the station about which the instruient is loved (le. (r?|2, (TPIS, etc.) 

COnnENTS; 

Figure 35-1, Level circruit form 
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a J. rm- • State ofUhnojs . 
ENVIRONMENTAL PROTECTION AGENCY • 

Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276 

Date: June 2, 1994 

To: Carol Barry 

From: John Sherrill #785-5697 

Re: 1190500002—Madison County 

I 
-I 

xx^usuuuu^——ndaxson v-ouxiuy K 
Hartford/Clark Oil Refinery I 
Superfund/Technical Reports 

This work is expected to commence in the near future and will 
occur with Agency personnel taking some confirmation seuaples. If 
you have any questions please contact me. 

JSS:jss 

cc: Collinsville Region 
Division File 
Jim Morgan, lAG 

I 
I 

The Agency agrees with the proposed Work and Quality Assurance 
Plans for the above referenced site (latest revisions in a May 
24, 1994 letter from Clark Oil's environmental consultant. Black 
& Veatch Waste Science, Inc.)* The purpose of the plans is to 
verify that sludge has been removed from the Guard Basin and to 
monitor any potential groundwater impacts. 

In summary, surface and subsurface soil samples will be taken I 
from the east and west sides of the Guard Basin, which will " 
characterize any remaining contamination. Also, groundwater 
samples will be collected semi-annually for two years. 

SCREENEI 

I 
I 
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MEMORANDUM 

DATE: January 4, 1994 

TO: Division Files 

FROM: Chris Cahnovsky - Collinsville Region 

SUBJECT: 11905000002 - Madison.County 
Clark Oil and Refining 
ILD041889023 
FOS 

On January 3, 1994 I conducted a site visit at the Clark Oil and 
Refining facility in Hartford, Illinois. The purpose of this 
visit was to observed the apparent completion of F037 and F038 
sludge removal from the western portion of the Guard Basin and to 
observe the status of sludge removal of the eastern portion of 
the Guard Basin. I arrived on site at 2:09 p.m. and met with 
Bill Irwin and Massood Modarres. 

Mr. Irwin said that the sludge removal in the western portion was 
completed on December 10, 1993. Approximately 4.5 to 5 feet of 
sludge was removed from the bottom of the western porti.on of the 
basin and sent to Peoria Disposal Company as FG37 and F'O38. I 
conducted a visual inspection of the Guard Basin. The sludge 
appears to have been adequately removed from the western portion 
of the Basin. The bottom of the surface impoundment appeared to 
be a mixture of clay and soil. Some oil stained dirt was 
observed. Mr. Irwin said that this stained soil was not sludge. 
Oh the southeastern end of the cleared part of the Basin standing 
water was observed. This water did not appear to have a 
petroleum' sheen on top'. Per Mr. Irwin, Clark has had no problem 
with groundwater entering the western portion of the Guard Basin. 

The consulting firm of Black and Veach have conducted an 
assessment of this area to determine and certify that all of the 
sludge has been removed. According to Mr. Irwin, 35,000 cubic 
yards of sludge have been removed from the Guard Basin to date. 
There are about 10,000 cubic yards remaining in the eastern 
portion of the Guard Basin. Clark originally estimated that the 
Guard Basin contained 24,420 cubic yards of, sludge. The eastern 
portion is expected to be completed by the end of January, 1994. • 
At which time another inspection will be conducted. 

A dam has been constructed between the eastern and western 
portions of the Guard Basin and Clark intends to release storm 
water back into the western portion of the Basin the week of 
January 10, 1994. I asked Mr. Irwin if releasing stormwater into 
.this portion would compromise the results of any bottom samples 
the Agency may require. He did not feel that any future sampling 

SCREENPn-i 



11905000002 - Madison County 
Clark Oil and Refining 
ILD041889023 
Page 2 of 2 

would be affected by the stormwater. I also inquired about oil 
that might be contaminating the stormwater, Mr. Irwin said that 
oil is skimmed off the stormwater in the "cement pond" before 
being discharged to' the Guard Basin. If any further work needs 
to be done, Clark could drain the stormwater from the Basin. I 
concluded this site visit at 3:04 p.m. 

The following is a list of attachments to this memo: 

1) Guard Basin Clean Up Truck Loading Schedule - Update; 
2) : Guard Basin Clean Up - Cost Update and Projection; 
3) TCLP Volatile Organic Analysis for Guard Basin Sludge w/ 

trip blank; 
4) TCLP Metals Analysis for Guard.Basin Sludge; 
5) Site Map and 
6) Site photographs. 

CNC 
cc: Collinsville Region 
cc: Carol Berry - DLC 
cc: John Sherrill 
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INTEROFFICE MEMORANDUM 
Hartford Refinery 

TO: G. R. Watson 
R. £. Schuetz 
B. Irwin 

FROM: D. A. Schwartzkopf 

DATE: December 4, 1993 

SUBJECT: Guard Basin Clean Up Truck Loading Schedule - Update 

The following data is furnished as a schedule update for truck loading on the guard basin project: 

Date No. Of Trucks To Load Actual Cumulative Scheduled Cumulative Actual 

8-30-93 0 5» 5 5 
8-31-93 20 15 25 20 
9-01-93 20 16 45 36 
9-02-93 30 29 75 " 65 
9-03-93 '30 0 105 65 

9-06-93 0 0 105 65 
9-07-93 35 0 140 65 
9-08-93 40 10 180 75 
9-09-93 40 0 220 75 
9-10-93 45 0 265 75 

9-13-93 45 0 310 75 
9-14-93 45 11 355 86 
9-15-93 45 20 400 106 
9-16-93 50 20 450 126 
9-17-93 50 19 500 145 

9-20-93 50 19 550 164 
9-21-93 50 25 600 189 
9-22-93 50 9 650 198 
9-23-93 50 0 700 198 
9-24-93 50 0 750 198 

9-27-93 50 0 800 198 
9-28-93 50 13 850 211 
9-29-93 50 15 900 226 
9-30-93 50 17 950 243 
10-01-93 50 19 1000 262 

10-04-93 20 282 



10-05-93 20 302 
10-06-93 24 . . 326 
10-07-93 32 358 
10-08-93 25 383 

10-11-93 21 404 
10-12-93 24 428 
10-13-93 24 453 
10-14-93 .10 463 
10-15-93 24 487 

10-18-93 23 510 
10-19-93 22 532 
10-20-93 23 555 
10-21-93 20 575 
10-22-93 21 596 

10-25-93 22 618 
10-26-93 27 645 
10-27-93 27 672 
10-28-93 28 700 
10-29r93 33 733 

11-01-93 22 755 
11-02-93 28 783 
11-03-93 27 810 
11-04-93 29 839 
11-05-93 25 864 

11-08-93 31 895 
11-4)9-93 32 927 
11-10-93 32 959 
11-11-93 29 988 
11-12-93 30 1018 

11-15-93 24 1042 
11-16-93 0 1042 
11-17-93 24 1066 
11-18-93 24 1090 
11-19-93 21 nil 

11-22-93 27 1138 
11-23-93 26 1164 
11-24-93 0 1164 
11-25-93 0 1164 
11-26-93 0 1164 

ll-29r93 24 1188 
11-30-93 28 1216 
12-01-93 . 26 1242 
12-02-93 25 1267 
12-03-93 0 1267 

12-06-93 0 1267 
12-07-93 0 1267 
12-08-93 0 1267 
12-09-93 0 1267 



12-10-93 0 1267 

12-13-93 25 ' 1292 
12-14-93 27 1319 
12-15-93 25 1344 



INTEROFFICE MEMORANDUM 
HARTFORD REFINERY 

TO 

FROM 

DATE 

SUBJECT 

REFERENCE: 

Bill Irwin 

Ed Schuetz 

December 4, 1993 

Guard Basin Clean-Up AFE 8927 
COST Update and Projection 

Attachment 1 
Attachment 2 
Attachment 3 

Regarding above said subject, please review referenced Attachment 1, cost 
summary. This summary reflects actual cost to date. 

Refer to Attachment 2 for projected costs for labor, material and equipment per 
week. Refer to Attachment 3 for a tabulated summary of costs to date and a projected 
cost for completion. 

Currently the total cost per cubic yard for disposal is $140.37. If this number does 
not change, b^ed on the Coiistruction Department's estimate of 23923 cu. yds of sludge 
remaining in basin, estimated remaining cost to complete as of 12/03/93 would be 
$3,358,071.51. This number does not include estimated expended total to date of 
$3,971,344.65. The projected Grand Total for completion is $7,329,416.16. 

ESisld 

cc: DAS 
GRW 



COST SUMMARY 
ESTIMATED COSTS TO DATE 

EQUIPMENT 

Attachment 1 
Page 1 of 5 

12-04-93 

790 EL LONG SKK TRAG-HOE; 
4 Months @ $9,000.00/month 

CASE 1550 LP DOZER; (SWAMP CAT): 
3 Month @ $5,595.00/month 
3 weeks @ $l,398.75/week 

• JD 690 D TRAC-HOE: 
2 Weeks @ $2,000.0/week 
Modify Bucket 

CASE 220 TRAC-HOE: 
3 month @ $7,500.00/month 
3 weeks @ $l,875.00/week 
Install 3 yd. bucket 
Install Cab A/C 

LINK BELT 60' TRAC-HOE: 
3 month @ $9,750.00/month 
1 weeks @ $2,437.50/week 
Mob-Demob (Peoria) 

Total Swamp Cat 

Total JD 690 

Total Case 220 

Total Link Belt 

• CRANE MATS: TRAC-HOE BASE SUPPORT 
3 Mats @ 14 weeks 
6 Mats @17 weeks 
4 Mats @ 15 weeks 

•NOTE: Mat Rental 50.00/Mat/Week 

PUMPS: DE-WATERING 
1-6" Detroit Diesel 

15 weeks @ $465.00/week 
1-8" Sykes Diesel 

11 weeks @ $500.00/week 
1-6" Allied Diesel 

17 weeks @ 450.00/week 

$36,000.00" 

$ 16,785.00 
$ 4.196.25 
$ 20,981.25 

$ 4,000.00 
$ 500.00 
$ 4,500.00 

$ 22,500.00 
$ 5,625.00 
$ 1,000.00 
$ 3.600.00 
$ 32,725.00 

$ 29,250.00 
$ 2,437.50 
$ 2.000.00 
$ 33,687.50 

$ 2,100.00 
$ 5,100.00 
$ 3 000.00 

Total Mat Rental $10,200.00 

il--

- -h 



Attachment 1 
Page 2 of 5 

12-04-93 

1-3 " Gasoline Trash 
17 weeks @ 152.00/week 

1-JD Tractor Drive Gator Pump 
168hrs. @35.00/hr. 

* NOTE: Rates include hose 

• PICK-UP TRUCK 
16 weeks @$192.00 

• FUEL WAGON 
1 week at $ 70.00/week 

• SCALE PAD 
lO'-O" X lO'-O" 

• CODE "L" WAGON PIPE SLEEVE 
Trench Labor Only (G.R.P.) 

. • CODE "L" HOSE Y-FITTING (B.C.I.) 

• ACCESS WALKWAY (B.C.I.) 

• SURFACE DRAINAGE PLUGS 
10 Locations 

• DIESEL PUMP PLATFORM W/STAIRS 

• ROCK 
2" clean, 3" minus & grade 8 
750 ton @ $5.50/T (Ave) 

• BACKFILL 
.45 loads @ $50.00/LD 

• MISC. SUPPLIES & EQUIPMENT 

• $ 2,584.00 

$ 5,880.00 

Total Pump Rental $28,589.00 

$ 3,072.00 

$ 70.00 

$ 3,000.00 

$ 500.00 

$ 1,200.00 

$ 900.00 

$ 1,000.00 

$ 1,500.00 

$ 4,125.00 

$ 2,250.00 

$ 3,000.00 

TOTAL EQUIPMENT $187,299.75 

.J? 



CONTRACT LABOR 
B.C.I. CONTRACTORS, 
Operator Journeyman 
1037 M.H. Straight Time 
347 M.H. Straight Time & 1/2 

Safety Director 
56 M.H. Straight Time 

Laborer 
213 M.H. Straight Time 

Mechanic 
33 M.H. Straight Time 

Teamster 
28.5 M.H. Straight Time 

CLARK LABOR 

Operators 
816 M.H. Straight Time 
339 M.H. Straight Time & 1/2 

Laborers 
1441 M.H. Straight Time 
568 M.H. Straight Time & 1/2 

P.D.C. SITE LABOR 

Project Manager 
340 M.H. Straight Time 

34 M.H. Per Diem 

@43.18 
@62.17 

@42.64 

@36.61 

@42.15 

Attachment 1 
Page 3 of 5 

12-04-93 

$ 44,777.66 
S 21,572.99-

$ 2,387.84 

$ 7,797.93 

$ 1,390.95 

@36.40 . ' $ 1,037.40 

TOTAL CONTRACT LABOR $ 78,964.77 

@ 25.00 
@37.50 

@ 25.00 
@37.50 

$20,400.00 
$12,712.50 

$36,025.00 
$21,300.00 

TOTAL CLARK LABOR $90,437.50 

@ 50.00 
@75.00 

TOTAL P.D.C. SITE LABOR 

$17,000.00 
$ 2,550.00 

$19,550.00 

P.D.C, EQUIPMENT 

Site Vehicle 
340 Hours 
Trailer 
1 Month 

@ 7.50 $ 2,550.00 

@500.00 $ 500.00 

TOTAL P.D.C. EQUIPMENT $ 3,050.00 



P.D.C. LIME USAGE 

994.49 Tons 

P.D.C. LUMP SUM 

P.D.C. SITE DISPOSAL 

28292 CU. YDS. 

@19.00/7 

TOTAL P.D.C. LEME 

TOTAL P.D.C. SITE DISPOSAL 

Attachment 1 
Page 4 of 5 

12/04/93 

$18,895.31 

$18,895.31 

$87,290.00 

$3,485,857.32 

- t 
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COST SUMMARY 

Attachment 1 
Page 5 of 5 

12-04-93 

Total Equipment $ 187,299.75 
Total Clark Labor $ 90,437.50 
Total Contract Labor $ 78,964.77 

Total P.D.C. Labor $ 19,550.00-
Total P.D.C. Equipment $ 3,050.00-
Total P.D.C. Lime • $ 18,895.31" 
Total P.D.C. Lump Sum $ 87,290.00 
Total P.D.C. Site Disposal $3,485,857.32 

Grand Total $3,971,344.65 



PROJECTED T/M WEEKLY COSTS Attachment 2 
LABOR,Mi\TERIAL & EQUIPMENT Page 1 of 2 

12-04-93 

EQUIPMENT 
790 EL LONG STICK TRAC-HOE $300.00/DAY 
1550 CASE DOZER $186.50/DAY 
220 CASE TRAC-HOE $250.00/DAY 
LINK BELT 60-TRAC-HOE $325.00/DAY 
CRANE MATS (13 TOTAL) $260.00/DAY 
PUMPS,DIESEL 

TWO 6" & ONE 8" $187.29/DAY 
PUMP,GASOLINE 
ONE 3" $21.71/DAY 
PICK-UP TRUCK S27.43/DAY 

SUB-TOTAL EQUIPMENT $1557.93 

CONSTRUCTION MATERIAL,SUPPLIES, 
CONSUMABLES AND SMALL EQUIPMENT. 
PLUS 20% PER DAY. • $311.59 

TOTAL EQUIPMENT/DAY $1869.52 
TOTAL EQUIPMENTAVEEK $11217.12 

• LABOR,CONTRACTOR 

OPERATOR FOREMAN, 
48 M.H.AVEEK STRAIGHT TIME $45.01/HR. $2160.48 
18 M.HAVEEK STRAIGHT TIME AND 1/2 $64.80/HR. $1166.40 

OPERATOR JOURNEYMAN, 
96 M.H./WEEK STRAIGHT $43.18/HR. $4145.28 
36 M.H./WEEK STRAIGHT TIME AND 1/2 $62.17/HR. $2238.12 

SAFETY DIRECTOR, 
4 M.H./WEEK STRAIGHT TIME $42.64 $ 170.56 

LABORER 
14 M.HAVEEK STRAIGHT TIME $36.61 ,$515.54 

MECHANIC, 
7 M.HAVEEK STRAIGHT TIME $42.15 $ 295.05 



Attachment 2 
• • Page 2 of 2 

. 12-04-93 
• TEAMSTER 

2 M.H.AVEEK STRAIGHT TIME $36.40 $ 72.80 

TOTAL OUTSIDE LABORAVEEK S10764.23 

• CLARKLABOR 

LABORERS 
96 M.H.AVEEK STRAIGHT TIME $25.00 $2400.00 
36 M.H.AVEEK STRJMGHT TIME AND 1/2 $37.50 $1350.00 

TOTAL CLARK LABOR/WEEK $3750.00 

• P.D.C SITE MANAGEMENT 

PROJECT MANAGER 
55 M.H.AVEEK STRAIGHT TIME $50.00 $2750.00 
SITE VEHICLE 
40 HOURS/WEEK STRAIGHT TIME $7.50 $ 300.00 
OFFICE TRAILER 
40 HOURS/WEEK STRAIGHT TIME $2.00 $ 80.00 

TOTAL P.D.C SITE / WEEK $3130.00 

• P.D.C. DISPOSAL FEES 
125 LOADS/WEEK = 2875 CU.YDS/WEEK 
2875 CU.YDS. @ 123.21/CU.YD. $354,228.75 

TOTAL P.D.C. DISPOSAL FEES/WEEK $354,228.75 

• T/M COST PER WEEK SUMMARY 

TOTAL EQUIPMENT - $11,217.12 
TOTAL CONTRACT LABOR $10,764.23 
TOTAL CLARK LABOR $ 3,750.00 
TOTAL P.D.C. SITE MANAGEMENT $3,130.00 
TOTAL P.D.C. DISPOSAL FEES $354,228.00 

PRO JECTED TOTAL COST PER WEEK $383,089.35 



PROJECT SUMMARY 

Attachment 3 
Page 1 of 1 

12-04-93 

LOADS OUT TO LAND] FELL 

MONTH 
NUMBER:!:^ 
OF LOADS 

TOTAL 
VOLUME (C.Y.) 

TOTAL 
WEIGHT (tONS) 

:CPlALii;S:i;i 
COST PER CU. Yl 

AUGUST 13 293 287.92 
SEPTEMBER 223 5,105 5,204.05 $ 166.1 
OCTOBER 499 11,435 11,643.42 $ 152.( 
NOVEMBER 479 .11,459 11,667.86 $ 140.: 
TOTAL .1,214 28,292 28,803.25 $ 152.< 

PROJECTED COSTS 

MONTH 
NUMBER 

OF LOADS 
TOTAL 

VOLUME (CY.) 
TOTAL 

COST/CU.YD. 
. i ••;TOTALii:i.:l;:?;:i 
COsf/MDNTHlffi 

DECEMBER 300 7,177 5140,37 $1,007,435.49 
JANUARY 450 10,765 $140.37 $1,511,083.05 
FEBRUARY 250 5,981 $140;37 $ 839,552.97 
TOTAL 1,000 23,923 $140.37 $3,358,071.51 

NOTE; THE TOTAL COST PER CU. YD. INCLUDES ALL LABOR, 
MATERIAL, AND EQUIPMENT. 

TOTAL COST PER 100 LOADS (2392.3 CU.YD.) S335,807.16 



CLARK OIL & REFINING CORPORATION. 
P.O. BOX 7 
HAWTHORNE STREET 
HARTFORD, IL 62048 

ATTN.: MO 2«I0DARRES 

INVOICE # 24255 
PO' i 748187 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

TCLP VOLATILE ORGANIC ANALYSIS 
METHOD SW-846 8240 

SAMPLE ID: GUARD BASIN SLUDGE 
LAB ID: 9312638 

REGULATORY PRACTICAL 
CAS LEVEL QUANTITATION 
NUMBER ua/L LIMIT RESUT 
75-G1.-4 , Vinyl Chloride 200 100 pg/l U pg/ 
75-35-4 1,1-Dichlorcethene 700 50 U 
67-66-3 Chloroform 6,000 200 u 
107-06-2 1,2-Dichloroethane 500 50 u 
78-93-3 2-Butanone 200,000 150 130BJ 
56-23-5 Carbon Tetrachloride 500 50 U 
79-01-6 Trichlbroethene 500 50 ' U 
71-43-2 Benzene 500 50 21J 
127-18-4 Tetrachloroethene 700 50 U 
108-90-7 Chlorobenzene 100,000 50 U 
106-46-7 1,4-Dichlorobenzene 7,500 100 U 

TCLP SEMIVOLATILE ORGANIC COMPOUNDS 
METHOD SW-846 8270 

SAMPLE ID: GUARD BASIN SLUDGE 
LAB ID: 9312638 

U = UNDETECTED 
B. = PRESENT IN BLANK 
J = DETECTED, BUT BELOW PRACTICAL 

QUANTITATION LIMIT DECEMBER 22, 1993 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 

12/06/93 
12/13/93 
12/16/93 WAYNE L. COOPER 

LABORATORY DIRECTOR 

REGULATORY PRACTICAL 
CAS ' LEVEL QUANTITATION 
NUMBER ua/L LIMIT RESUT.T 
110-86-1 Pyridine 5,000 500-Mg/l u /ig/l 
95-48-7 o-Cresol 200,000 100 u 
106-44-5 m & p-Cresol 200,000 100 u 
67-72-1 Hexachloroethane 3,000 100 u 
98-95-3 Nitrobenzene 2,000 100 u 
87-68-3 Hexachlorobutadiene 500 100 u 
88-06-2 2,4,6-Trichlorophenol 2,000 100 . u 
95-95-4 2,4,5-Trichlorophenol 400,000 100 u 
121-14-2 ,2,4-Dinitrotoluene 3,000 100 u 
118-74-1 Hexachlorobenzene 130 100 u 
87-86-5 Pentachlorophenol , 100,000 100 u 

Americin Gjuncll of Independent Laboratories • American Society for Testing and Materials • American Chemical Society • American Industrial Hygiene Association 



ZULRK OIL & REFINING CORPORATION, 
P.O. BOX 7 
HAWTHORNE STREET 
HARTFORD, IL 62048 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

ATTN: MO MODARRES 

INVOICE # 24255 
PO i 748187 ' 

TCLP VOLATILE ORGANIC ANALYSIS 
METHOD SW-846 8240 

SAMPLE ID: TCLP BLANK 
LAB ID: TBBLK2445A 

DATE COLLECTED 
DATE RECEIVED 
DATE ANALYZED 12/15 & 16/93 

REGULATORY PRACTICAL 
CAS LEVEL QUANTITATION 
NUMBER ua/L LIMIT RESUL 
75-01-4 Vinyl Chloride . 200 100 Mg/1 u Mg/ 
75-35-4 1,1-Dichloroethene 700 50 . u 
67-66-3 Chloroform 6,000 200 u 
107-06-2 1,2-Dichloroethane 500 50 • U 
78-93-3 2-Butanone 200,000 150 140BJ 
56-23-5 .Carbon Tetrachloride 500 50 u 
79-01-6 Trichlbroethehe 500 50 u 
71-43-2 Benzene 500. 50 u 
127-18-4 Tetrachloroethene 700 50 u 
108-90-7 Chlbrobenzene 100,000 50 u 
106-46-7 1,4-Dichlorobenzene 7,500 100 . u 

TCLP SEMIVOIATILE ORGANIC COMPOUNDS 
METHOD SW-846 8270 

SAMPLE ID: TCLP BLANK 
LAB ID: ' TASBLK4316 

REGULATORY PRACTICAL * 

CAS LEVEL QUANTITATION 
NUMBER jiq/% LIMIT 
110-86-1 Pyridine 5,000 500 Mg/i u /ig/1 
95-48-7 o-Cresol 200,000 100 u 
106-44-5 m & p-Cresol 200,000 100 u 
67-72-1 Hexachloroethane 3,000 100 u 
98-95-3 Nitrobenzene 2 ,000 100 u 
87-68-3 Hexachlorobutadiene 500 100 u 
88-06-2 2,4,6-Trichlorophehol 2,000 100 u 
95-95-4 2,4,5-Trichlorophenol 400,000 100 u 
121-14-2 2,4-Dinitrotoluene 3,000 100 u 
118-74-1 Hexachlorobenzene 130 100 u 
87-86-5 Pentachlorophenol 100,000 100 u 

U = UNDETECTED 
B = PRESENT IN BLANK 
J = DETECTED, BUT BELOW PRACTICAL 

QUANTITATION LIMIT DECEMBER 22, 1993 

WAYNE L. COOPER 
LABORATORY DIRECTOR 

American Council of Independent Uborstories • American Society for Testing and Materials • American Chemical Society • American Industrial Hygiene Association 



CIL i REFINING CORPORATION-
P.O. 50X 7 
HAWTHORNE STREET 
HARTFORD, IL 62048 

ATTN: MO MODARRES 

INVOICE # 24255 
PO # 748187 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

ANALYSIS RESULTS 

SAMPLE ID: GUARD BASIN SLUDGE 
LAB ID: 9312638 
DATE COLLECTED: 12/06/93 

TEST PERFORMED 

TCLP EXTRACTION 

METALS ANALYSIS 

ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
SELENIUM 
SILVER 
MERCURY 

IGNITABILITY (SETAFLASH) 

CORROSIViTY (pH) 

REACTIVE CYANIDE 

REACTIVE SULFIDE 

PHENOLS 

PAINT FILTER 

METHOD OF 
ANALYSIS 

SW-846 1311 

SW-846 6010 

SW-846 7470 

SW-846 1020 

SW-846 9045 

SW-846 9010 

SW-846 9030 

SW-846 9065 

SW-846 9095 

RESULTS 

REGULATORY 
LEVEL EXTRACTION 

5.0 
100.0 
1.0 
5.0 
5.0 
1.0 
5.0 
0.2 

<0.200 mg/I 
0.964 
<0.005 
0.574 
<0.100 
<0.200 
<0.040 
<0.0002 

ANALYST 

12/20/93 B.( 

>200 C'F) 

6.98 

<0.2 Tng/kg 

2.27 mg/kg 

20.31 mg/kg 

NO FREE LIQUID 
(PASSED) 

12/21/93 C.l 

12/20/93 C.l 

12/21/93 C.l 

12/20/93 S.I 

12/22/93 R.I 

12/21/93 S.I 

DECEMBER 22, 1993 

/M.C 

WAYNE L. COOPER 
LABORATORY DIRECTOR 

Amtncan Council of Independent Laborjtones • American Society for Testing and tiateriils • American Chemical Society • Amencan Industrial Hygiene Atiodatlon 
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BLACK & VEATCH Waste Science, Inc. 

4717 Grand Avenue, Suite BOO, P.O. Box 30240, Kansas City, Missouri 64112, (913) 339-2900 

Clark Refining and Marketing, Hartford, IL BVWS Project 40466.100 
Guard Basin Removal Action BVWS File C.4 

May 24, 1994 

Illinois Environmental Protection Agency 
Remedial Project Management Section 
Bureau of Land 
2200 Churchill Road 
Springfield, IL 62794-9276 

Subject: Work Plan/Quality Assurance 
Project Plan Revisions 

Attention: Mr. John Sherrill 

Gentlemen: 

Enclosed is the addendum to the Work Plan and Quality Assurance Project 
Plan addressing revisions made to the reports as a result of comments 
received from the Illinois Environmental Protection Agency (lEPA) during 
a meeting on May 11, 1994 at the Hartford Refinery, and per a telephone 
conversation on May 19, 1994., Clark Refining and Marketing concurred 
with all of the lEPA comments and changes have been made to both 
documents to reflect these comments. 

If you have any questions, please call me at 913/338-6647. 

Very truly yours, 

Black & Veatch Waste Science, Inc. 

Clyde Hutchison, P.E. 
Project Manager 

bla 
Enclosure 

cc: Chris Cahnovsky/IEPA 
Bill Irwin/Clark Hartford Refinery 
Patricia Sharkey/Meyer, Brown & Piatt fjcrr^ 
File 

1994 



Work Plan/Quality Assurance Project Plan Addendum 
Guard Basin Removal Action 
Clark Refining and Marketing 

Hartford, IL 

Based on comments received from John Sherrill of the Illinois Environmental 
Protection Agency (IBPA) and per this addendum, the following revisions are 
incorporated into the Work Plan and Quality Assurance Project Plan, dated February 
1994. The comments were received, as a result of meeting on May 11, 1994, and per 
a telephone conversation on May 19, 1994. All of the comments made by lEPA will 
be complied with and incorporated into the plans. 

Work Plan fievjsjQns 
1. Replace Section 3.4, Soil Sampling Activities, with the attached revised version 

of Section 3.4. 
2. Groundwater samples will be collected semi-annually for a period of two 

years, rather than quarterly for a period of one year, as stated in Section 3.3.3, 
Monitoring Program. However, groundwater elevations will be measured 
quarterly for a period of two years. 

Quality Assurance Project Plan Bevjsipns 
1. Groundwater purged from the monitoring wells will be containerized and 

disposed of in the refinery's wastewater treatment system. 
2. The probe and cable used to measure ground water elevations will be 

decontaminated between well measurements by washing with a laboratory 
detergent solution and rinsing with distilled water. 

3. After measuring the groundwater elevation in a well, the depth to the bottom 
of the well will be measured to determine if sandy or silty materials have 
deposited in the well. 

4. To demonstrate that groundwater quality stabilizes during purging and 
sampling of the monitoring wells, the pH, temperature, and conductivity of the 
groundwater will be measured periodically during the purging and sampling 
process. At a minimum, measurements of these field parameters will be 
collected before purging, after 1.5 well volumes have been removed from the 
well, and after collecting the groundwater sample. 

WorkPl«n/Quillty Aitui»ne» Pro|»et Plan AddBHdum •"•'VCL' May24,1B94 

J UN 02 1994 
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3.4 Soil Sampling Activities 
Composite and discrete soil samples will be collected from surface and shallow 

subsurface soils as described in the following subsections. 

3.4.1 Surface Soil Sampling 
In addition to visual verification to confirm the complete removal of sludge, 

discrete and composite surface soil samples will be collected fi-om the bottom of the 
east and west sides of the Guard Basin. The discrete and composite samples will 
allow contaminant characterization over the entire bottom of the basin. To collect 
these samples, the bottom of the basin will be partitioned into a grid system 
consisting of sixteen cells on each side of the basin as shown on Figure 2. No 
samples will be collected frorn the side slopes of the basins. 

Eight discrete soil samples designated as DS-1 through DS-16 will be collected 
from the bottom of each side of basin as shown on Figure 2 to provide samples that 
are the most representative of the bottom of the basin. Discrete samples DS-1 
through DS-8 will be collected from the west side of the basin, and samples DS-9' 
through DS-16 will be collected from the east side of the basin. The discrete soil 
samples will be collected from the center of each cell as indicated on the figure. 
Before collecting each sample, the top 3 inches of surface soil will be scraped away 
using a stainless steel spoon or scoop. The samples to be submitted for anailyses will 
be collected using a stainless steel spoon or scoop from a depth between 3 and 6 
inches below ground surface. Discrete soil samples will be submitted for analyses of 
constituents on the Skinner List. This list includes metals and volatile and 
semivolatile organic compounds. 

One composite sample will be collected from each side of the basin. Sample 
aliquots will be collected from the center of cells with the designations CS-1 through 
CS-16. Sample aliquots CS-1 through CS-8 will be combined to form the composite 
sample from the west side of the basin, and sample aliquots CS-9 through CS-16 will 
be combined to form the composite sample from the east side of the basin. The 
sample aliquots will be collected in the same manner as the discrete soil samples; 
however, the samples aliquots will be placed in a clean stainless steel bowl and mixed 
to form each composite sample. To provide an adequate quantity of soil for the 
composite samples, approximately six ounces of soil will be collected from each 
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sample aliquot location. After compositing, the soil will be transferred to the 
appropriate sample containers. Composite soil samples will be submitted for analyses 
of constituents on the Skiimer List. 

3.4.2 Subsurface Soli Sampling 
To determine the concentration of Skinner List constituents at various depths 

below the bottom of the Guard Basin, two shallow soil borings will be drilled in the 
bottom of each side of the basin. The borings will be hand-augefed using a power 
auger, unless field conditions enable the borings to be drilled using a non-powered 
hand auger. The borings will be drilled at the same approximate locations as discrete 
samples DS-3, DS-6, DS-11, and DS-14 to provide subsurface soil data at the 
approximate locations of surface soil samples. The locations of soil borings SB-1 
through SB-4 are shown on Figure 2. Two discrete subsurface soil samples will be 
collected from each boring location at 6-inch sampling intervals. The first sampling 
interval will be from approximately 2.5 to 3 feet below ground surface and the second 
interval will be from approximately 4.5 to 5 feet below ground surface. The samples 
will be collected by advancing the power auger to the start of the sampling interval, 
and using a stainless steel bucket or Oakfield-type sampler to collect the subsurface 
soil samples. The sampler will be decontaminated between each soil sample 
collected, and the auger will be decontaminated between each boring location. After 
sample collection, the soil cuttings will be spread in the bottom of the basin. AH of 
the bore holes will be filled with dry bentonite chips or pellets (Hole Plug or 
equivalent) and hydra ted to prevent the potential downward migration of 
contaminants. The subsurface soil samples will be submitted for analyses of the 
metals and volatile and semivolatile organic compounds on the Skinner List. If split 
samples are requested from the soil boring samples by lEPA, additional shallow 
borings may have to be drilled adjacent to the initial boring locations to provide an 
adequate volume of soil for sample analysis. 
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1.0 INTRODUCTION 

1.1 GENERAL 
The following describes the site investigation activities used lO fuither characterize the condition of the 

Guard Basin area (Site) for Clark Refining & Marketing, Inc. (Clark) in Hartford, niihois. This site 
investigation report provides: a description of the field woik performed; methods, procedures, and 
analyses used; chemical analytical data; and a summary of contaminant occurance. The location of the 
Site, which has historically been used as a depository for liquid wastes generated at the refinery, is 
illustrated on Figure 1. 

:tl * * * * 
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2,0 HYDROGEOLOGY 

2.1 REGIONAL HYDROGEOLOGY 
The Site lies within the Alluvial Valleys Region as defined in United States Geological Survey Watetr 
SuDPlv Paper 2242.1984. The Alluvial Valleys Region is commonly underlain by sand and gravel as well 

as silt and clay. The surficial deposit of sand and gravel is commonly underlain by interbedded silt and 
clay in turn underlain by a basal layer of sand and gravel. Locally, these units are collectively known as 
Cahokia Alluvium. The subsurface material in the Site area consists of Quartemary Alluvium, which is 
made up of modem river floodplain deposits of poorly-sorted sands, silts, and clays with some sandy 
gravel. The alluvium ranges in thickness from 50 to 200 feet below the ground surface (bgs). 

The sequence of deposits in the Alluvia] Valleys Region is dependant on the deposidonal history. The 
sands and gravels in the valleys of major streams, such as the Mississippi River, are commonly overlain by 
deposits of clay and other fine-grained alluvium deposited during floods following the end of the glacial 
period. 

The aOuvial deposits are recharged by precipitation on the valleys, groundwater moving from the adjacent 
and underlying aquifers, and overbank flooding of the streams. Water in the alluvial deposits discharges to 
the streams in the vaUeys. 

The underlying bedrock in the Hartford area is composed of Mississippian age interbedded limestones, 
sandstones, and shales of the Lower Chesterian Series. Regionally, these units dip east toward the center 
of the Illinois Basin. The Illinois Basin is the major geologic structure in the region. 

2.2 LOCAL HYDROGEOLOGY 
Soil borings were completed to a maximum of 6 feet below ground surface (bgs) at this location. 
Sediments encountered during drilling included mainly black sand and clay. Groundwater was not 
encountered during drilling. 

• * * * • 
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3.0 FIELD INVESTIGATION ACHVITIES 

To determine the approximate vertical and horizontal extent of contamination at the Site, 18 surface soil 
samples v/ere collected Md 4 soil borings were augered and sampled. Mr. Tom MiUer of the niinois 
Environmental Protection Agency (EPA) was present during sampling. The sampling locations were 
evenly distributed across the Guard Basin and are shown on Figure 2. 

3.1 SURFACE SOIL SAMPLE COLLECTION 
To evaluate the Site, 18 surface soil samples were collected and analyzed for volatile organics by United 
States Environmental Protection Agency (EPA) Method 8260A, semi-volatile organics by EPA Mefliod 
8270B, and for metals using EPA Method SW-846 protocol. Of the 18 soil samples collected, 16 were 
discreet samples from every other square of a grid covering the Guard Basin. Two soil samples were 
composites of 8 aliquots each, collected from the remaining sections of the grid and representing the 
eastern and western halves of the Guard Basin, respectively. Surface soil samples were collected at a d^th 
of 3 to 6 inches below ground surface (bgs) to insure sampling of native soil. Soil samples were placed in 
laboratory-cleansed jars after collection. 

3.2 AUGERING AND SUBSURFACE SOIL SAMPLE COLLECTION 
Four soil borings were augered and sampled in the Guard Basin using a stainless steel hand auger. Each 
boring was completed to a depth of 6 feet bgs. Samples were collected froth the intervals of 2.5-3' and 4.5-
5' bgs in each boring and analyzed for metals by EPA Method SW-846, volatile organics by EPA Method 
8260A, and semi-volatile organics by EPA Method 8270B. Soil samples were removed from the stainless 
steel hand auger with minimal disturbance and placed in laboratory-cleansed jars. 

33 SAMPLE COLLECnON PROTOCOL 
Personnel responsible for activities associated with collection of soil samples followed standard procedures 
to reduce the possibility of contamination and cross-contamination of the samples prior to delivery to the 
laboratory. Clean, decontaminated, stainless steel sampling equipment was used at each sampling location. 
Sampling equipmerit was decontaniinated before the collection of each sample. Soil samples were placed 
in a cooler with ice jmd promptly delivered to the analytical laboratory using chain-of-custody procedures. 
All laboratory analyses were performed in accordance with EPA methodology by TEKLAB, Inc. of 
Collinsville, Illinois. The laboratory results and chain-of'^ustody forms for surface soil samples are 

included in Appendix A. 
***** 
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4.0 CONTAMINANT OCCURRENCE 

Eighteen surface and eight subsurface soil samples were collected and submitted for laboratory chemical 

analysis to delineate the approximate horizontal and vertical extent of soil impact. The analjtical 

laboratory reports are contained in Appendix A. 

4.1 SURFACE SOIL SAMPLES 

The results of surface soil sample analyses are summarized in Table 1. Of the 18 surface soil samples 

andyzed, 4 are below the Dlinois EPA Tiered Approach to Cleanup Objectives (TACO) Tier 1, Table B 

Soil Cleanup Objectives for Industrial/Commercial Properties. Surface soil samples DS-5 through DS-8 

are below TACO Tier 1 values for all compounds analyzed. The remaining 14 surface soil samples all 

exceed TACO Tier 1 values for at least one Metal by the Toxicity Characteristic Leachate Procedure 

(TCLP). Surface soil samples DS-10 through DS-14 exceed the TACO value for chromium, samples DS-

3. DS-4, DS-10, DS-15, C-East, and C-West exceed the TACO value for lead, samples DS-1, DS-2, and 

DS-10 through DS-12 exceed the TACO value for nickel, and samples DS-9 and DS-11 exceed the TACO 

value for vanadium. In addition, surface soil sample DS-3 exceeds the TACO Tier 1 value for the Semi-

volatile compound benzo(a)anthracene. However, the detection limits for benzo(a)anthracene in the other 

samples all exceed TACO values. Benzene and chrysene detection limits are also exceeded for a few 

samples. 

In addition to the analysis of Metals by TCLP, the samples were also analyzed for Total Metals. As these 

values are not comparable with the TCLP values, they are compared instead with TACO Table F, Range of 

Concentrations of Inorganic Chemicals in Background Soils. Of die 18 soil samples compared with these 

background concentrations, all samples are within background ranges for barium, cadmium, cobalt, lead, 

mercury, and nickel. Soil samples DS-1, DS-2, DS-9 through DS-13, and the east and west composite 

samples (C-East, C-West) all exceed the upper limit of the background concentrations for chromium. In 

addition, soil samples DS-1, DS-9, and DS-10 exceed the upper limit of the background concentrations for 

vanadium. 

4.2 SUBSURFACE SOIL SAMPLES 

Eight subsurface soil samples were collected from four soil borings and submitted for laboratory analysis. 

Of the eight subsurface soil samples analyzed, three exceed TACO Tier 1 values for one or niore semi-

volatile organic compound and three exceed TACO Tier 1 values for one Metal by TCLP. Soil samples 

SB-1-1, SB-1-2 and SB-3-2 all exceed the TACO Tier 1 value for Benzo(a)anthracene. In addition, soil 
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sample SB-1-1 exceeds the TACO Tier 1 value for chrysene. Soil samples SB-2-1 and SB-4-1 exceed the 
TACO value for lead and sample SB-3-1 exceeds the TACO value for vanadium. All subsurface soil 
samples are below the TACO Tier 1 values for volatile organics. Similar to the preceding section, the 
detection limits for ben2o(a)anthracene and benzene exceed the TACO Tier 1 values for some or all 

samples, and are therefore unreliable indications of sample compliance. 

As explained above. Total Metals concentrations are compared with TACO Table F background values. 
All eight soil samples are well within the background ranges given for metals. The results of subsurface 
soil sample analyses are summarized in Table 2. 
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I 
5.0 CONCLUSIONS 

One of eighteen surface samples, and tiiree of eight subsurface samples, exceed TACO Tier 1 

values for benzo(a)anthracene. One subsurface soil sample exceeds the TACO Tier 1 value for 

chrysene. 

Fourteen of the eighteen surface samples, and three of the eight subsurface samples, exceed the 
TACO Tier 1 values for Metals by TCLP. 

No surface or subsurface soil samples exceed TACO Tier 1 values for volatile organics. 

Nine of eighteen surface soil samples exceed the upper limit of the TACO background ranges for 
Chromium. Of those nine samples, four also exceed TACO background ranges for VanadiunL 
AH subsurface soil samples are within the TACO background ranges. 
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CLARK REFINING & MARKETING, INC. 

201 East Hawthorne 
Hartford, Illinois 62048-0007 
ph 618-254-7301 fx 618-254-6064 

June 25, 1997 

Mr. John Sherrill 
Project Manager, State Sites Unit 
Remedial Project Management Section 
Division of Remediation Management 
Bureau of Land 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, Illinois 62794 

Re; 119050002--Madison County 
Hartford/Clark Oil 
Superfiind/Techical Report 

Dear Mr. Sherrill: 

PCB No. 95-163 
November, 1996 Partial Stipulation 
and Proposal for Settlement 

This letter is in response to your letter dated May 30, 1997, concerning the Illinois 
Environmental Protection Agency's (lEPA) review of the Bums & McDonnell Waste 
Consultants, Inc. (BMWCI) report "Site Investigation Report for the Guard Basin Area, 
Clark Refining & Marketing, Inc., Hartford, Illinois" dated December 1996 (Investigation 
Report). Clark Refining & Marketing, Inc. (Clark) would like to address the four 
comments made in the letter regarding the Investigation Report, as well as discuss other 
options for obtaining closure for the Guard Basin Area. 

lEPA comments #1 and #2 address the elevated detertion limits for some of the organic 
compounds analyzed for in the soil samples The detection limits were elevated due to 
necessary dilution of the samples due to relatively high concentrations of other 
hydrocarbon compound found within the samples. Please find attached a letter fi-om the 
analytical laboratory explaining the elevated detection limits. 

lEPA comment #3 addresses the repeated presence of benzene in monitoring well GB-5, 
as well as the presence of arsenic in monitoring wells GB-4, 5, and 6, and states that 
additional groundwater evaluation is warranted. Clark agrees with the lEPA's assessment 
that one additional year of groundwater sampling is warranted. 

DEPA comment #4 proposes the installation of an additional groundwater monitoring well 
and quarterly groundwater sampling in GB-1, 4, 5, 6, and the new well. If contaminant 

cum{ 



Mr. Sherrill 
June 25, 1997 
Page 2 

coneentrations do not significantly increase in these weiis, the EEFA would consider the 
remediation requirements of the guard basin satisfied (with the possible use of an DEPA 
approved institutional control). Clark agrees with the EEPA that additional groundwater 
sampling is warranted in the Guard Basin area, but believes that continued semi-annual 
groundwater sampling of the existing wells (GB-1, 2, 3, 4, 5, 6) would assess any further 
groundwater impact due to the Guard Basin. 

Monitoring wells GB-5 and GB-6 were installed in August 1993 as additional 
downgradient monitoring wells. Any impact to groundwater downgradient of the guard 
basin would be reflected by increased Contaminant concentrations in these nearest 
downgradient wells (GB-4, 5 and 6). Clark and the lEPA agree that the purpose of 
continued monitoring in the'guard basin area is to assess groundwater impact due to the 
guard basin; however, due to the industrial (petroleum refining) nature of the area, 
additional downgradient groundwater monitoring wells may be more representative of 
previous impacts by either Shell Oil or Clark. Contaminants further downgradient of the 
guard basiii are currently being addressed by the groundwater remediation conducted by 
Shell, as evidenced by the change in groundwater flow (fi-om the southwest to the 
northeast). Installation of additional monitoring wells would also offer direct pathways to 
the groundwater for possible future petroleum hydrocarbon releases. 

If there are no significant increases in contaminant concentrations following one additional 
yem of groundwater monitoring, Clark will assess the requirements for lEP A approved 
institutional controls to allow for complete site closure. Clark is committed to satisfying 
all the EPA requirements and has taken actions to minimize the risk of future 
contamination by installing devices and instituting procedures to insure the guard basin 
will be used for emergency stormwater retention only. 

If you have any questions or comments regarding this letter or project, please contact me 
at (618) 254-7301 Extension 200. 

Sincerely, 

i-orrest B. Lauht 
Refinery Manager 

Attachments 



I 
|EK:LAB, INC. 5445 HORSESHOE LAKE ROAD 

COLLINSVILLE, ILLINOIS 62234 

ENVIRONMENTAL TESTING LABORATORY TEL: 618-344-1004 
FAX: 618-344-1005 

Mr. Paul Christian 
Burns & McDonnell Waste Consultants 
17 Cassens Court 
Fenton, MO 63026 

June 6,1997 

Re: Clark Oil Project 

Mr. Christian, 

This is in regard to detection limits reported by Teklab on samples analyzed for semi-volatile organic 
compounds (SW-846 Method 8270). The samples in question, DS-13 and DS-15, were soil samples 
delivered to Teklab on October 11, 1996 as part of a group collected at Clark Oil Refinery in Hartford, 
Illinois. 

The normal procedure for preparing soil samples for analysis by gas chromatography / mass spectroscopy is 
to perform a solvent extraction using methylene chloride followed by a concentration step. On a ^ical 
soil, 30 grams of sample is extracted with three ICQ milliliter aliquots of solvent, which is concentrated to 
1 milliliter. This will result in detection limits ranging from 0.167 mg/kg to 1.67 mg/kg, depending on the 
particular compound. With most compounds this will be 0.333 mg/kg to 0.667mg/kg. 

On many of the samples from the group in question, including DS-13 and DS-15i only 10 grams of sarhple 
were extracted, and due to the presence of very high concentrations of hydrocarbons could only be 
concentrated to 10 milliliters. Because of the presence of these hydrocarbons the sample was further diluted 
by a factor of 10. This was necessary to prevent contamination of the GC column or damage to the 
detector. The combination of the concentration step being 30 times higher than what is typical and the 10 
fold dilution of the extract caused the detection limits to be elevated by a factor of300. 

We at Teklab will typically do as much as practical to achieve the lowest possible detection limits for our 
customers. In this case, the cost of a new column and the instrument down time had to be considered. 

1 hope that this answers your questions concerning these samples. If you need more information, please call 
at your convenience. 

rony 
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State of Illinois 
ENVIRONMENTAL PROTECTION AGENCY 

ary A- Gade, Director 

(217)785-5697 

July 10,1997 

Forrest B. Lauher 
Refinery Manager 
Clark Refining and Marketing, Inc. 
201 East Hawthorne 
Hartford, Illinois 62048-0007 

Re: 1190500002—Madison County 
Hartford/Clark Oil 
Superfiind/Technical Report 

Dear Mr. Lauher: 

2200 Churchill Road, Springfield, IL 62794-9276 

PCBNo. 95-163 
November, 1996 Partial Stipulation 
and Proposal for Settlement 

The Illinois Environmental Protection Agency (Illinois EPA) reviewed Clark's June 25,1997 
response to the Illinois EPA's May 30,1997 letter regarding the "Site Investigation Report for 
the Guard Basin Area, Clark Refining and Marketing, Inc., Hartford, rUinois." The Illinois EPA 
concurs with Clark's responses. Below are the Illinois EPA's understanding of this matter: 

Comments 

1 &2. 

3&4. 

The letter firom the laboratory explains the elevated detection limits. 

Additional groundwater monitoring will continue semi-annually for one year, 
utilizing monitoring wells GB-1,2,3,4,5,6. If the down gradient groundwater 
concentrations do not significantly increase over the reported 1994 through 1997 
concentrations, then the Guard Basin groundwater considerations and 
requirements, pursuant to Section Vn (C)(4)(c) and Section Vn (C)(4)(c)(d), will 
be considered satisfied. Also, a groundwater use restriction by the use of an 
Illinois EPA-approved institutional control, may be warranted for the 
Guard Basin area. The evaluation and decision to use an institutional control can 
be made after the groundwater sampling events, during 1998. 

And, the Guard Basin will be used for emergency stormwater retention only. 



If you have any questions or comments regarding tiiis correspondence please feel free to contact-
me. 

Sincerely, 

John Sherrill 
State Sites Unit 
Remedial Project Management Section 
Division of Remediation Management 

^ureau of Land 
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MARY E. BUETTNER, P.C 
Attorney at Law 

November 24,1998 

Mr. John Sherrill 
Bureau of Land 
Illinois EPA 
1021 N. Grand Avenue East 
Springfield, Illinois 62794-9276 

Re: Recorded Declaration of Restriction 

Dear John: 

As you requested, enclosed is a copy of the recorded declaration of restriction regarding Clark 
Refining & Marketing, Inc.'s guard basin. 

Please contact me if you need anything else. 

Sincerely, 

Mary E. Buettner 

836 NORTH MARKET STREET • WATERLOO, ILLINOIS 62298 
(618) 939-6439 



r 
4290 0246 

DECXARATION OF RESTRICTION 

Clark Refining & Marketing, Inc., a Delaware corporation, declares that the ^oundwater 
under a portion of its real estate, as described below and shown on the attached Exhibit A, shall 
not be used for human consumption. This restriction shall run with the land and may oiily be 
removed upon a demonstration that the aforesaid groundwater meets applicable lUiaois 
residential groundwater quality standards or is otherwise fit for human consumption. 

The above restriction shall apply to the groundwater under the following described real 
estate: 

A tract of land in the Southeast Quarter of Section 34 and the Southwest Quarter of Section 35, 
all in Township 5 Nordi, Rjmge 9 West of the Third Principal Meridian, Madison County, 
Illinois, described as follows: 

Commencing at the southwest corner of Section 35, Township 5 North, Range 9 West; 
thence North 01 degrees 22' 45" West, along the west line of said Section 35, a distance of 50.03 
feet to the norfli right of way line of Hawthorne Street (100 feet wide), the POINT OF 
BEGINNING of the tract herein described; thence North 89 degrees 39' 48" West, along said 
right of way, a distance 1184.70 feet to an iron pin; thence North 18 degrees 03' 01" East a 
distance of 1550.40 feet to an iron pin; thence North 89 degrees 57' 11 " East a distmce of 
668.62 feet to the westerly right of way line of FA..R- 132 (State Route 111), as shown in Road 
Record 7 Page 35 of Madisbn County Records; thence South 32 degrees 40' 22" East, along said 
right of wayj a distance of 298.07 feet; thence continuing along said right of way aroxmd a curve 
to the left having a radius of 11559.60 feet, through a central angle of 2 degrees 27' 14", chord 
bearing South 33 degrees 53' 59" East, an arc distance of 495.07 feet; thence Soufti 35 degrees 
07' 35" Ea^ continuing along said right of way, a distance of 912.61 feet to an iron pin; thence 
South 27 degrees 38' 33" West a distance of 91.52 feet to the north right of way of Hawthome 
Street (100 feet wide); thence North 89 degrees 35' 20" West, along said right of way, a distance 
of 1047.63 feet to die point of beginning, containing 53.35 acres. 

CLARK REFINING & MARIOETING, INC. 



STATE OF MISSOURI 

COUNTY OF ST. LOUIS 

) 
)SS; 
) 

4290 0247 

The following Declaration of Restriction was acknowledged before ̂  this 3 1 
\\\CP ixtiuiuig »» a,. -B, . 

behalf of said corporation, as the free and voluntary act of said corporation. 

day cf 
i"oorhO""-^Vw,h , teown to me to be 
of Clark Refining & Marketing, Inc., a Delaware corporation, on 

' A ju A 
rotary Public / 

Deborah S. Kardesiy, Notaiy Public 
St Louis County, SialB of Mnouri 

Ctxnmission Expitw SAAS001 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
'1021 North Crand Avenue Ensf. P.O. 6<)jr 19276, Springfield, Illinois 62794-9276 Mary A. Gade, Director 

217-785-5697 - - — 

December 7,1998 

Steve Haug 
Environmental Specialist 
Clark Refining & Marketing, Inc 
201 East Hawthorne 
Hartford, Illinois 62048-0007 

Re: 1190500002-Madison County 
Hartford/Clark OU 
Superfund/Technical Report 

Dear Mr. Haug, 

The Illinois Environmental Protection Agency (Illinois EPA) received the November 24,1998 
letter from Clark's attorney, Mary E. Buetmer. Enclosed with her letter was a copy of the 
recorded declaration of the groundwater use restriction for 53.35 acres of the area in and aroxind 
the Guard Basin. The groundwater contaminants of concern are arsenic and benzene. 

Part or all of the source of the groundwater contamination is from the refinery's storm water 
management system that historically emptied into the Guard Basin. From 8/30/93 through 1/94, 
Clark removed approximately 50,000 yds^ of sludge from the Guard Basin. Since 1994, Clark 
has collected groundwater samples from six groundwater monitoring wells located around the 
Guard Basin. During the April 23,1998 groundwater monitoring event, arsenic concentrations 
from GB-4, GB-5, and GB-6 were in excess of the Class 1 arsenic groundwater objective of 0.05 
mg/L; with concentrations of 0.123 mg/L, 0.103 mg/L and 0.234 mg/L, respectively. Monitoring 
wells GB-4 and GB-6 were in excess of the Class 1 benzene objective of 0.005 ug/L; with 
concentrations of 7.4 ug/L and 11.1 ug/L, respectively. The six years of sampling results 
demonstrate that groun(iwater contaminant concentrations are decreasing. No further sampling is 
required. With the groundwater use restriction, Clark has met its Guard Basin requirements. 

This letter signifies that Clark has satisfactorily met its obligations in regards to the Guard Basin 
as referenced in the Opinion and Order of the Pollution Control Board (PCB 95-163), dated 
January 23, 1997, and Section VlI.C.4.d. of the Partial Stipulation and Proposal for Settlement. 

1 



11 yiui have anv i|uostioa.s rcgardiinj this correspondence please feel free to contact me. 

Sincerely, icereiy. 

John Shcrrill 
State Sites Unit 
Remedial Project Management Section 
Bureau of Land 
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STATE OF MISSOURI ) 
)SS: 

COUNTY OF ST. LOUIS ) 

tlie folJowing Declaration oTl^estriction w^is acknowledged before me this day of 
, 1998, by known to mc to be 

• of Clark Refining & Marketing, Inc., a Delaware corporation, on 
behalf of said corporation, as the free and voluntary act of said corporation. 

Return recorded document to preparer 

Legal Department 
Clark Refining & Marketing, Inc. 
8182 Maryland Avenue 
St. Louis, MO 63105 

Notary Public 

3148541455 PflGE.04 
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APPENDIX T 

DOCUMENTS RELATED TO THE LAYDOWN AREA 

Current Conditions Report 
Premcor RefiningGroup, Inc. / Hartford, Illinois 
Appendices / 4/23/2003 / MMN/BRS 
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APPENDIX T-1 

FIGURE 
DAMES AND MOORE REPORT 

OCTOBER 31,1980 

•• ;cK 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices/ 4/23/2003/ MMN/BRS 





APPENDIX T-2 

CLARK LETTER 
OCTOBER 20,1983 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices/ 4/23/2003/ MMN/BRS 
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Clark Oil & Refining Corpora 
Woodriver Refinery 
P.O. Box 7 
Hartford, Illinois 62048 
618-254-7301 

ion 

October 20, 1983 

Illinois EPA 
117 W. Main Street 
Collinsville, IL 62234 
Attn: Mr. Kenneth G. Mensing, Southern Region Manager 
Land Field Operations Section 
Division of Land Pollution Control. 

Dear Mr. Mensing: 

As requested by you in your letter of October 6, 1983, 
I am forwarding a.diagram showing the areas requested, and 
points indicating where samples were taken. Also included 
are results of the. tests run on these samples. .We feel 
the samples are representative.' If you have any other 
questions contact Mr. Knipping or the writer. 

Yours very^'^'tiEHily, 

icfark Oil Ss Refining Corporj'ation 

S. L. Van Petten " 
Manager, Construction 8s Services 

SLVP:csh 

Enclosures 



Sample Collection 

The points marked in red are points at which samples 
were taken. In area four, storm water surface water im­
poundment, the samples were taken downstream from the point 
of entry into the basin. Since area four had been dredged, 
it was felt that samples from these points were representa­
tive of the bottom composition. 

Area eleven, guard basin sludge impoundment, was sampled 
using a small scoop, sampling at various depths, and then 
mixing the sample thoroughly before delivery to the labora­
tory. 

Area thirteen, crude tank bottoms impoundment area, 
was sampled using a cup with a seven foot handle. Both 
surface and sub-surface samples were taken, and well mixed 
before delivery to the laboratory. 

The water Sample from the storm water surface water 
impoundment was taken from a line just prior to entry into 
the dissolved air floatation unit in our water pretreatment 
area. In this case, it was felt that pump and line turbu­
lence gave us a well mixed representative sample. 

The analyses for hazardous waste constituents are in­
cluded. 



Report of Analysis 

Sample Name 

Date Sampled 

Ignitabillty, Method 261.21 
Flash Ft. (P-M)° F. 
Corrosivity, Method 261.22 
pH Value 10% Sol'n. 
Reactivity, .Method 261.23 
Cyanide ('f'otal) ug/g 
Cyanide (Reactive) ug/g 
Sulfides (Total) ug/g 
Sulfides (Reactive) ug/g 
EP. Toxicity, Method 261.24 
Arsenic Mg/1 
Barium Mg/1 
Cadmium Mg/1 
Chromium, Total Mg/1 
Chromium, Hexavalent Mg/1 
Lead Mg/1 ; 
Mercury Mg/1 
Selenium Mg/1 
Silver Mg/1 

Bottom Sludge 
Storm Water 
Surface Water 
Impoundment Area 
4-28-82 11-13-81 

>210 

7. 86 

0.25 
0. 15 

1000 
260 

.004 
2.69 
C.OOl 
0.447 
<".005 
0. 19 
< .005 

.005 

.014 

>210 

7.46 

a.o 
0.2 

320 
<0.2 

.003 
0.74 
<.001 
.025 

<.025 
.01 

<.0005 
.001 
.010 

juard BasiiJ 
>ludge Impc^ndment 

3-30-82 

>210 

7.37 

7.6 
6.8 

20.0 
20.0 

<.001 
0.54 
< .001 
1.36 

< .005 
0.24 

< .005 
it < . 001 
! .019 

10-11-83 



Sample Name 

Date Sampled 

Ignltability, Method 261,21 
Flash Pt. (P-M)° F. 
Corrosivity, Method 261.22 
pH Value 
Reactivity, Method 261.23 
Cyanide, Total Mg/1 
Cyanide, Reactive Mg/1 
Sulfides, Total Mg/1 
Sulfides, Reactive Mg/1 
EP. Toxicity, Method 261.24 
Arsenic Mg/1 
Barium Mg/1 
Cadmium Mg/1 
Chromium, Total Mg/1 
Chromium, /Hexavalent Mg/1 
Lead Mg/14 
Mercury Mg^/1 
Selenium ^jg/l 
Silver Mg/1 

Report of Analysis 

Water from Storm Water, Surfaces Water 
Impoundment Area ' 
10-11-83 

>210 

7.43 

.035 
< .01 
2.6 
0.9 

.005 

. 13 

.007 

. 072 

.010 

. 06 
<. 002 
. 062 
.011 

.1 
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APPENDIX T-3 

CERCLA EXPANDED SITE INSPECTION 
NOVEMBER 2000 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices / 4/23/2003 / MMN/BRS 







CLARK OIL & REFINING COMPANY 
HAnTFOHD. ILLINOIS 

TABLE 4 

AnalyticaliBesulls (QuaMtisd Dala) 

3ase §•. 28678 
Sile: 
Lab.; 
Reviewer: 
Dale; , 

Page 2 

SOG; MEE01B 
CLARK OIL 
LIBRTY 
J. GANZ 
DECEMBER 12. 2000 

Sample Number; MEE01M MEE01N MEE01P MEEOIQ MEE01R MEE01S MEE01T MEE01W MEE01X MEEOIY 
I Sampling Location:: XI11 X112 X113 • X114 X115 X116 X117 X118 1 X119 X120 
1 Matrix: Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Units: mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg 
Date Sampled:: 11/PAX) 1.1/2AX) 11/2/00 11/2/00 11/2/00 11/2/00 11/2/00 11/2/00 11/2/00 11/2/00 
Time Sampled: 09:35 10:05 11:05 12:00 12:15 13:25 13:25 14:20 14:35 15:40 
%Sollds: 81.3 62.4' 74.2 80.2 73.9 79.4 78.4 78.5 75.1 76.3 
Dilution Factor: 1.0 1.0 1:0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

ANALYTE i Result Flag Result Rag Result Flag Resull Rag Result Flag Result Flaa Result Flag Resull Flag Result Flag Resull Fl 

ALUMINUM 6840 952 11800 193 15100 9460 . 24600 448 iiooo 8240 
ANTIMONY 0.53 UJ 26.5 J 0.71 J 0:57 UJ 0.65 J 0.64 J 1.2 J 0.83 J 0.57 UJ 1.0 J 
ARSENIC 5.9 J i 2.4 J 3:7 J 1.0 J 5.2 J 5.4 i J • 14.2 J 2.0 J 6.1 J 9.1 J 
BARIUM: 164 34.4 842 66:0 247 238 197 . 14.6 317 155 
BERYLLIUM ' • 0:43 0.10 J 0.77 0:049 'U 1.0 0.64 0.76 0.049 U 0.63 0.46 
CADMIUM 0 070 U 26:8 0.17 J 0:074 iU 0.080 U 0.10 J 0:076 U 0.074 U 0.074 U 0.079 U 
CALCIUM • ;r 2950 J 11100 j 4120 J 3150 :J 5580 J 23300 J '17600 J 7600 J 3680 J 15900 J 
CHROMIUM 11.3 J 196 J 14.1: J 5.0 i J 16.6 J . 126 J 127 J 24:2 J 16.7 1 J 76:6 J 
COBALT !• f ." 6.1- 2.8 37;o 0.96! • 9.0 9.1 . 8.9 1.8 6.5 32.0 
COPPER 147 333 21.8 12.4 26.0 28.1 39.9: 16.1 19.8 57.5 
IRON : i. 13500 4670 13900 1430 20300 16000 16800 26500 • 17800 19800, 
LEAD 9 0 J 172 J 17.6 J 22.2 J 12.6 J 39 3 J ' 88.8 J 7.7 J . 13.4 J 84.1; J 
MAGNESIUM ••'•2920 2410 ' 3420 868 !.i' >3830 3900 •;';;;6loo 075; • 3720 3160 
MANGANESE 229 J 74.3 J 3900 J 22.7 J 599 J 583 J 544 j 113; J 436 J 316 J 
iMERCURY ®v^'b.098. J. 0.37 V );:;ib.073 J 0.081 J 0.069 J ' 0.11 J J 0.092 J V7-: 0.11 j 0.21 J 
;NICKEL 16.8 J 70.2, J 29.9 J 3.1 J 21.9 J 24.7 J 26,4 J 24.9 J 20.8 J 65.4 J 
^POTASSIUM - . • ' .: 120 

••K-'v.': 

. V 993 42.2 • ' : A- 1290 V 1181) >^1490 95.5 , " 1250 874 
jiSELENIUM 1.0 UJ 3.0 J i:i UJ 1.1 UJ 1.2 UJ 2:6 J 1.5 J 9.6 J 1.1 uJ 1.7 J 
! SILVER •• b.6§3 u ;',v-i.o- 1 '«• 0.11 U 0.18 ^•'Kr6.ii: U : 0.099 U u 0.16 '-0.099 U i 0.10 LI 
I SODIUM 262 J 298 J 1040 J 224 J 260 J 268 J 349 J 246 J 328 J 494 J 
j THALLIUM V 'ii :::: :'T • 7.0 J 1.4 UJ 9.9 J 7.7 J "^7.1 14.9 J ' 10.3 J 11.6 J 
VANADIUM 19.2 403 23:4 5.3 29.5 63.6 70.1 334 275 53:5 
ZINC '-yM T . 2480 ; 44.5 J 39.1 J 139 J 217 J 33.6 J : >, 62.2 J 95.9 J 
iCYANlDE 0.055 u 1 0.64 0.082 J 0.49 0.076 J 0.39: J 0.41 J 2.8 0:059 U 3:5 



CLARK OIL & REFINING COMPANY 
H/WTFORO, ILLINOIS 

TABLE 3 

Analytical RBSUIIS (Oualllled Data) 

Case*: 28678 . 
Site: 
Lab.; 
Reviewer: 
Dale: 

SDG : EE01K 
CLARK OIL 
LIBRTY 

. Page 2 

Sample Number: EEOtM EE01N EE01P EEOIQ EE01R EE01S EE01T EE01W EE01X EEOIV 
Sampling Locallon; Xltt X112 X1t3 X114 xtis X118 X117 xite X119 XI20 
Malrix: Soil Soil Soil Soil Soil Soil Son Soil Soil Soil 
Unils: ug/Kg ug/Kg tig/Kg ug/Kg ugA<0 ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 
Dale Sampled: 11/D2/2(X)0 11/02«000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11/02/2000 11A)2/2000 
Time Sampled : 09:35 10:05 11.05 12:00 12:15 13:25 13:25 14:20 14:35 15:40 
VoMolslure; 16 29 29 4 26 18 19 18 22 4 
pH; 7.9 7.9 7.6 7.4 7.1 7.6 6.9 8.0 8.4 8.3 
Dllullon Factor: 1.0 1.0 1.0 2.0 1.0 1.0 1.0 2.0 1.0 2.0 

Pestlclde/PCB Compound Resull Flag Resull Flag Resull Flag Resull Flap Result Flag Resull Flag Resull Flag Result Flag Resull Flag Resull Fli 

elpha-BHC 2.0 U 2.4 U 2.4 U 3.5 U 2.3 U 2.1 U 2.1 U 67 J 2.2 U 0.87 J 
bela-BHC 2;0 U 610 J 2.4 U 3:5 U 2.3 U 12 J 14 J 4.2 R 2.4 J 18 
della-BHC ;. i.i ' 2.0 U : ! V ' : i90 J 2.4 U 4.6 J 2.3 0 • 2.1 U 2.1 U 4.2 R 2.2 li ' 3.5 U 
gamma-BHC (Lindane) 2.0 U 2.4 U 2.4 U 3.5 U 2.3 U 2.1 U 2.1 U 4.2 R 0.77 J 3.1 J 
Heplachlor : • '' 2.0 u- ';.-^-/:;.2.4 U 2.4 U •v. 3.5 u 2.3 U . 2.1 U ^ 2.1 U •140 J ; 2.2 U ; •. 3.5 U 
Aldrin 2.0 U 100 J 2.4 U 3.5 U 2.3 U 3.8 J 4.6 J 20 J 1.2 J 15 J 
Heplachlor epoxide 2.0 U 2.4 U 2.4 U .-;.^.v:V1.7 J 2.3 U 6.1 J 11 J 20 J / 2.2 U •••?^.;-y-29 J 
Endosullan 1 2.0 U 2.4 U 2.4 U 3.5 U 2.3 U 2.1 U 2.1 U 8.0 J 2.2 U 3.5 u 
DIeldrin . -A' . ' : •T 3.9 U J 4.7 U 36 J •-Sr-'^4.5 U .12 J • 17 J ' '• 40 J - •. 4'2 U 58 J 
4.4'-DDE 3.9 U 4.7 U 4.7 U 6.5 J 4.5 U 4.0 U 4.1 U 69 J 4.2 U 130 J 
Endrin , ; • ^ • • 3.9 U 23. J 4.7 U •';:rs:y^T-5.2 J 4.5 U •%iH^.23 J 12 j 50 J 's-W-': 3:5 J ... '110 J 
iEndosullan II 3.9 U e.B J 4.7 U 4.0 J 4.5 U 4.0 U 4.1 U 6.1 R 4.2 U 6.9 u 
4.4-DDD ; : 3.9 U J 4.7 U •WSK;;\;-6.9- ,U •:!K^^,:4.5 U d 14 J J ^ ;'v::--;l.8. J • v-13 J 
Endosullan sullale 3.9 U 4.7 U 4.7 U 6.9 u 4.5 U 13 J 18 J 8.1 R 4.2 U 66 J 
4.4'-bDT • 3.9- U' ''J?^®r2o Jv 4.7 U •2l®?^r6.9' u >:;4.5 ^-•Slr^'-34' J ^?n-'fv:.47 J .;:::;::5^«V^42 J ^ •^^i-\'4:2 U "'.:;?;v.6.9 u 
Melhoxychlor 20 u 24 U 24 U 35 u 23 u 21 U 21 U 41 R 22 U 35 u 
Endrin ketone - V ! 3.0 or CD 

1 J:-; .. 4.7 U iJ''-- •mr-'i.s U.' :A;®^<6.2 3 9.8 J :W-^>P;:46 j xm-XM U : • ••K-"«-i50; J 
Endrin aldehyde 3:9 0 4.7 u 4.7 D 86 J 4.5 u 22 J 32 J 8.1 R 1.8 J 52 J 
alpha-Chlordane 2:0. U': J - 2.4 U ^ ^i^iy'^.40 vi-;-:. ;2.3 U •: J - S L 9.7 J , '•V.-ii^f:-4.2 R •M;.-' 2:2 u ••150 J 
gamma-Chlordane 2.0 U 41 J 2.4 u 1.8 J 2.3 u 6.2 J 9.9 J 28 J 2.2 u 520 
Tgxaphene ' , t-^.'"-i-2D0 UV •y^li240 u • 240 u 'Lf?^«:230 ii • U - -210 U ^ii^^:4ld R 220 u : ' 350 L 
Aroclor-1016 39 U 46 u 46 u 69 u 45 u 40 U 41 U 80 R 42 u 69 L 
Aroclor-1221 •; U ' u V.--: : 94 u u mr -' 81. u ' u 0 ..-"ji-s i6o R - :-86 u '. 140 L 
Aroclor-1232 39 u 46 u 46 u 69 u 45 u 40 u 41 u 80 R 42 u 69 L 
Aroclor-t242 f U;i u F ' 46 u . 7f¥i«6ii- u 0 ;; »^i:4o u 41 u . R •;XPX\.42 u . 69 I 
Aroclor-1248 39 U 46 u 46 u 69 u 45 u 40 u 41 u 80 R 42 u 69 I. 
Afoclor-1254 . : i?:f|:'Kiiy39 op: -U'. •46 u •:>SiT«S%GSf u: :u -- u ^:®i;--.4i u R y42 u ; 69 I 
Aroclor-1260 39 u 46 u 46 u 69: u "5 u 40 u 41 u 80 R 42 u 69 I 



CLARK 0(L A RERNING COMPANY 
HARTTono. tuMOts 

TABLE 2 

(OualUied Dala) PiOa2 

SDGiEEOIK 
CLARK OIL 
UBRPr 

EE01M 
xni 
Son 

UP^Q 
ii/oe/20x 
. 09:35 . 

16 
7.9 
1.D 

EED1N 
xn2 
Soli 

up^g 
11/02/2000-

10:06 

7.9 
1.0 

BenzaldeHyde 
Phend 
Oiii-<2-CwofOrti><) eiher 
2-ChlorophBno( 
24./t8lhylpheno< 
2i'-0KV0iBCt CWoropropana) 
ACfltophenona 
'4-Methylphenol 
N.NHfO»0-bl-fVrpropylamlne 
HeKKhtor OS thane 
Nurob^ane 
isoghoron# 
2-NHrDC<i«nol 
2,4-0ime(nvitihend 
tiis(20iloroelhc»y|n«ir)anQ 
2.4.Dtehiffodrienol 
Nagnthalene 
4*Chtor6anilin6 
Hex^iiorobuiactena 
CapTDtactam 
4^larD->>fhBthytpri^ 
2>M«thvtnaphtha<enfl' 
HeMChlvae^pentadtene 
2,4.6-friehlorcp^nol 
2.4.5-TfiChloropr>W»d 
l.r-aphenyl ' 
2*CMoronaph»>al»na' -
2*Nmoanttlnt 
OlmQthytphtfwIata 
I'e-Dinardiofuene 
Acenaphlhyiena 
3-Nitr6anilin« 
Acehaphthane 
2.4.0ihiirophend 
A-Nitrophengl 
Dtbenzduran 
2.4>Dlniffotoluena 
O^triytphthdaia 
Fbarane 
4«ChtoroDhenv1-chanv( aV^ 
4^ltfoanVlna 
4 ,G>Dinitro-2^lhv1gnano( 
N-NUrosodiphenytamlna 
4 •Bramophenyt'phanytalhar 
HeiaeNorobenzena 
Atrazirw 
Peniachlorophend 
Phenanihrona 
AhltaBcane 
Cama2da 
p^.guryiphfl%daia 
Phjoranffiane 
Pyrane 
BurvtteruvlohnaiBta 
3.J.DiehlorQbenziaina 
Benzbf alaninracene 
Chryaane 
bia(2<Env»^axvl)pmhaiaia 
bi-n-octyicttnaiaie 
Benzdblttuoranihana 
Benzo(k)nuoran^na 
5anzo(a)pvTane 
lnfl«no(li3-qd)pyTane 
biE>anzo|a.h)an9iracena 
Beftto{o.h.Opefytene 

390 
390 
390 
390 
390 
390 
390 

. 390. 
390 
390 

. 39 b 
390 
390 
390 
390 
390 
390 

. 390 
390 
390" 
390 

. 390 
390 
390 
990 
390 
390 
990: 

390 
390 
99b' 
390 
990 
990 
390 

' 390 
390 
390 
390 

990 
'390 
390 
390 
.390 
990 
SO 
390 
SO 
390 
390 
ix 
390 
390 
390 

SO 

390 
390 
SO 
SO 

' SO 
390 

14000 
60000 
14000 
14000 
2300 
14000 
14000 
30000 
14000 
uooo 
14000 
14000 
14000 
2900 
14000 
14000 
21000' 
UOOO 
14000 
14000 
14000" 
94000 
14000 
14000 
35000 
5500 
14000 

UOOO-
14000 
14000 

- 35000 
6500 

SOQO 
35000 
14000 
14000 
u'bob 
10000 
uobo 
sooo 

.35000 
14000 
14000 
14000 
uobo 
35000 
24000 
5300 

14000 
14000 
3200 

13000 
14000 
14000 
7000 
9600 

11000 
14000 
2600 
i900 
57» 
iooo 
3000 
31X 

EE01P EE01Q EE01R EE01S 
xiib xiu xns xne 
Sdt Sdl Soli . Soft 

up/Kg UpXQ UO^O . 
11/02/2bX IIASi^OX n/Q2/20X n/a2/2ox 

il:X .1&X 12:15 1325 • 
SS ••• 4 s 18 
7.6 74 7.1 7.6 
I.Q- 1.0 1.0 • 1.0 

Resutl Fiaa ptnn Resun 

460 u' 31000 U 450 u ' . 4X 
460 U 310X u 4X u 20X 
460 U 310X u 450 y'. • 4X. 
460 u 3iobb u 450 u 4X 
460 u .310X -u 4X' u ex 
460 u 31000 u 450 u 4X 
460 u 31000 u 450 u. ". . ' 400 
460 u 31QX u 450 u . 16X 
460 u 31000 u . 450 u • 400 
460 u 31CIX u 450 u 4X 
450 u 31000 UJ 450. .u 4X 
460 u 310X u 450 u - 400 
460 u 310X u 4S0 u 
460 u 31000 u 450 u 380 
4X u 310X u 450 u 40b 
460 u 3'ixb u 450 u 400 

' 4i60 u 31000 u 450 u 22X 
- 460 u 310X u 450 u . 4X 

460 u 31000 UJ 450 u . 4X 
460 u 310X. u . 450 u 4X 
.460 u . • 31000 u 450 u ' 400 
460 u 7000 J 50 J 100X 
460 u 31000 UJ 450 u . 400 
460 "u 310X -u . 450 u '4X 

12X u 780X u . 11X u lodo 
4X u 31'0X u 450 u 2X 
460 u 310X u 450 u 400 

12X u 76QX u = • nx u lodb 
. 4X u 31000 u 450 u 400 

460 u 31 OX u • 450 u 400 
460 u 31QX u 450 u 4X 

12X u 7BQX U' 11X u ibx 
460 u 31000; u 450 u lib 

12Qb u 7.8000 UJ 11X u 10X 
12X u 78X0 UJ nx u iobb 
460 u 310X u 450 u 420 

. 460 u 3iQX u . 450 u 4X 
4X u bibdb u 450 ,u 400 
460 u - 55X J 450 U' . 260 

- 4X U ' 31000 UJ 450 u 4X 
1200 u 78pX' u nob UJ 10X 
1200 u TBOX u. nx u 1X0 
'460 u 3TX0 u . 450 u . ..'400 
4X u 31QX U 4S0 u 4X 

' 460 u 31X0 u • 450 u •400 
460 u 3iax u 450 u 4X 

. 12X u 76000 U • • T1X .u . • ibx." 
460 u SOX J • ' 450 u 7M 

. - 460 u 310X •u 450 .u -V ' '.210 
460 u- 31 OX 0 4U UJ 75 
460 u 31 OX u 450 V • .••i4X 
4X u 31000 u 450 V 78 
460 u 1S00X '•450 .V •.' 300. 
'460 u- 310X U' 450 u 4X 
460 u 31000 UJ.; . ''450 u . 
460 u soox 4X u 260 
460 u 12X00 450 u. . 4X 
*a ii 310X u 450 u 74 
460. U • 310X u 450 U' . . 4X. 
460 u 160X J ' 450 u 240 
460 u 310X UJ ' 450 u •• "220 
460 u 31000 450 u sb 

. 460 u .75X J ' . . 450' u • 140 
. 4W U' 6400 J 450 u IX 

460 u leox J 45b u '640 

SiSSL 

J •" 
J 
V' 
J 
J V;: 
U 
U 
J 

J 
u 
J 
J'..l 
J 
J 
J 

EE01T 
X117 
Boil 

upKp 
11/02/2000 

l3-i5 
19 
69 . 
2.6 

.Resofi 

. 610. 
450 

' .810' 
610 

..260-
610 

•:Bib 
460. 

•:-.6io, 
610 

.. "•.810 

. 610 
. • --BIO 

130 
. .-B'lb 

610 
.'960 

Bib 
• -flrib; 
• .no, 

2900 
.'^roib 

Bib 

110 
'^"aib": 
2000 

. ' ••«ib": 
610 

. 610 
xxb 
610 

. 2000 
2000 

120 
610" 
610 
65 

BIO 
sbob; 
2000 
.wb 
610 

• :"-.8ib' 
610 

2000 
300 

"'•'•••.jio; 
• 810 

610 

. 610 

160 

610 
"."BIO.. 
IS 
.140.: 
190 
'67 
no 

' 380 

fiaa 

U 
J 
u 
u 
•J.-
u 
u 
J 
V 
u 
Li-.-;/! 
u 
u 
J 

.•u 
u 

u 
V 
u 

UJ"^-
u 

J 
V V 
u 
•is";: 
u 
u.: 
u 
:U 
U 
AJ-
J 

u 
•J .: : 
u 
•u..-
u 

Vr.: 
V -••u:'," 
Q xs. 
J •. 
•j-.v; 
U 
w-ci 
u 

u v.'.". 
.J 
J'A 
u 
u. 

k 
J 
J 
J 
j 

EE01W 
xiia 
Sdi' 

uofKQ 
11/02/2000 

1420 
16 
6.0 ' 
1.0 

ResuW Flag. 

•. 12000' 
130000 

12000 
'12000 

12000 
'' 12000 

51000 
.•.;-.-.i2boo' 

12000 
"." ::i2000' 

12000 
:":''-v-i2bo6-

12000 
.•::12000: 

12000 
; 19PP0' 
12000 

12000 

100000 
•••••.-••'.12000'; 

12000 
^';:''i':i30bi30' 

SIX 
32006 
3QbX 

• \ 120X! 
12'0X, 
12000 
300X 
10000 
300X 
yYifiQ 
12000 

' .12000 
- 12000 
220X 
12000 
300X 
30000 
^2006 

^ t20X 
•'* . "'12X0 

120X 
••;-3bcx' 

sboo 
•:..S300 

4000 
•^:-"::1200b; 

21X 
••«6o; 
,12000 

.".!ii2bGbi 
63X 

•.""••.•73X 
120X 
12000 
sob' 

.•c;:;'.-3ibp„ 

2400 
4100 
38X 

U". 

u 
u 
U'. 
u 
Xi". 
u 

V 
u 

u 

ii'-i' 

, J 
J 

J 

u"^ 
iu 
j 

u 
v:4 
J 'm 
J 
J 
J 
J 

EE01X EE01Y 
xn9 XIX 
Soli Soft 

opXg upXg 
UKB/2000 n/Q2/2QX 

14:35 15;"40 
2 4 
6.4 6.3 
1.0 • 

Rag Resoh 

-...420' U ^ ••;34o 
420 u 64 

• .'420'; :U' •' . •.34b 
'" 420 U 340 

V. '42b: •U -.'v -•••'.,52: 
420 U 340 

. 4X u '• "340, 
46 J IX 

... •/•:420'- V .; 
420 U 340 

/•42b': .u 
420 U 340 

-.'..426 •u .« ''.•':340' 
420, u 340 

..420' iu''-/ .'."'340. 
420 u 340 
-420 '•u.;y 

• 420 U ;340' 
'r:426' 

• 420 
;420; 

u 
.iUV' 

69 J 19X 

u , 420' u 
.420 u 340 
.-ob" .V. • -340' 
nx U . 860: 

V'-.-'>-.42b, 'i3:'v 
420 U , . 340 
420'.- ;y. :340;-

nob u V 660 
v. • ' '.120' 

nx u 86b 
nx u '-660, 
420 u 340 

•••420: U'".." •: 
420 u 340 
.'to. J.. 
420 U 340, 

. •:;TiX' OJJ; /V,'Bspi 
nx u 660 

:.vn 
420 u 340 

V'.:" ' ^.;";34b": 
420 u , 340 

UV-.':';;"'^:4lb0! 
190 J . 1200 

u..'-: '.•"•••: •.•'••'/lib; 
420' UJ 340 

>vv:;".,-:-^34b'i 
220 J .. 160, 

420 u' 340 
.lOHO.-.,. .1 'm-o 

310 J •340 
' A' 

100X 160 
u;.: '. -'/V v"-3«. 

no J, ..230, 
'.-5!:"..':;:.-.-'2iOi 

120 J 330. 
.-U' . "•' ibbj 

.51 J 91 
""tt' •J. ^ ••'.-•' '•'220. 

u ^ 

'U f m 
u ^ 
•V ";1 
u , 
•y-i 
y I 
Vi 
u " 
J"'" 
u" 
Uj 
UJ 
'.Ul ul 

I 
I 



CLARK OIL A REFINING COMPANY 
MARTFono. n-llNOS 

TABLE 1 

AnBlytlcat Bosufls (OuaHfled Oala) 

;ase»:2B67e 
Sile: • . 
Lab.: 
Reviewar: 
Dale: 

SDG.EE01K 
CLARK OIL 
LIBRTY 

Page 2 

Sample Number: 
Sampling Locallon: 
Malriv : 
Unlls: 
Dale Sampled: 
Time Sampled: 
%Moisture: 
pH: 
Dilullon Faclof: 

EE01M 
Yin 
Soil 

ugrt<g 
11/02/2000 

09:35 
16 

1.0 

VolaUle Compound 

EE01N 
Xn2 
Son 

ugfl<g 
11/02/2000 

10.05 
29 

1.0 

EE01P 
X113 
SofI 

ug/Kg 
11/02/2000 

11:05 
29 

1.0 

EE01O 
Xt14 
Soil 

ug/Kg 
11/02/2000 

12:00 
4 

1.0 . 

EE01R 
XIIS 
Sort 

ug/Kg 
11/02/2000 

12:15 
26 

1.0 

Ftag Result Flag ResuK Flag Result Flag Result Flag Result Flag Resurt nag Result Flat) 

U 70 U 14 u BOOO UJ Id U 14 U 14 U 20 U 
U 70 U 14 U 6000 u 13 U 14 U 14 U 20 U 
U 70 0 14 u 6000 u 13 u 14 U 14 U, 20' U 
U 70 u 14 u 6000 u 13 u 14 u 14 P 20 U 
U 70 u 14 u 6000 u 13 u 14 u 14 U 20 U 
U 70 u 14 u 6000 UJ 13 u 14 u 14 u 20 U 
U 70 u 14 u 6000 u 13 u 14 u 14 u 20 U 
U 70 u 14 u BOOO u 13 u 14 u 14 u 20 U 
J 70: UJ 23 J 6000 UJ 34 UJ 49 J 52 J 20 UJ 
U 70 u 14 u BOOO u 13 U 14 u 14 u 20 U 
UJ 70 UJ 14 UJ BOOO u 13 UJ 14 UJ 14 UJ 20 UJ 

70 u 22 BOOO u 14 u 14 u 14 u 20 U 
U 70 u 14 u BOOO u 13 u 14 u 14 u 20 u u 70 u 14 u 8000 u 13 u 14 u 14 u 20 U u 70 u 14 u 8000 u 13 u 14 u 14 u .20 0 u 70 u 14 u BOOO u 13 u 14 u 14 u 20 u 
J 70 u 5 J 6000 UJ 6 J 9 J 14 u 20 u u 70 u 14 u 6000 u 13 u . 14 u 14 u 20 ;U u 70 u 14 u 8000 u 13 u 14 u 14 u . . 20- U: u 200 14 ll 56000 1 J 14 u 14 u 20 u u 70 u • u BOOO. u 13 u • 14 u 14 u •-V.20 u u .70 u 14 u 7100 J 3 J 14 u 14 u 20 u u 70 u u^ 6000 u .•13. u PP14 u 14 iU • 20 0 u 70 u 14 u 6000 u 13 u 14 u 14 u 20 u J 710i 14 U'; 130000 13 u u 14 u .iV: 20' u u 70! u 14 u BOOO u 13 u 14 u 14 u 20 U u 70 iu • i'.4^Vt^'l4: U ' . 'M:; 8000 u •M-..-^ 13 u Vrk?^;*. 14 u -14 u u u 70 u 14 U 6000' u 13] u 14 u 14 u 20 u u 70 u yi'i.-.ir.U' u : • '• 8000: U:. :/l4 lU 14 u 20 u 
J 16 J ai J ' 1800' j 2 J 2 J 14 u 20 U u ; 70 u .•"/jiif-rW"- u O 600(1i lU >u^ ,U u 14 ii •'Vv- 2b u u 70 u 14 0 6000 u 13 u 14 u 14 u 20 u u 70 u u. 8000 u U' '14 u 1 J 3: J. u 70 uj 14 u POOiO UJ 13 u 14 u 14 UJ 20 UJ u 70 u 14 u BOOO u ̂ 0 M u 14 u pp: '20' i" u 70 u ~ 14 u BOOO u 13 U 14 u 14 U 20 !u u ' 70 u u* • j i .6000 u . - ̂ Vf3 0 u 14 U 20' u u 30 J 14 u loboo 13 U 14 u 14 u 20 u 
D •;: = iooo u 34000 ••• -r- "a J • .tif/..v14: u . 14 u 20 u u 20 j 14 u 6000 u 13 u 14 u 14 u 20 u u •: 70 u U.i- .- :/i ;8(»0 u y\3 U' • :'V':i-';\'14 u 14 u u u 39 J 14 u 2900 J 13 u 14 u 14] lU 20 u u 7o; 0 14 u . 8000 u u: u 14 !U •;'s^f">2b u 
iu 70 u 14 u 6000 u 13 u 14 u 14 u 20 u u : ^:-70- lu PMmu U ': ; . 6000 u u 14, u 14 u u 

7Qi )U 14 U 6000 u 13 u 14 u 14 u 20 u 
u u 70 p • ^^14' u V.-.-BbOO! U-'/! u u 14 u ^ 2d 
u 
u u 70 u 14 0 eoooj llj •' • 13i u 14 lu 14 u 20 u 

EE01S 
xne 
Soil 

ug/Kg 
11/02/2000 

13:25 
10 

1.0 

EE01T 
xn7 
Soil 

ug/Kg . 
11/02/2000 

13:25 
19 

1.0 

EE01W 
X118 
Soil 

iig«0 
11/02/2000 

14:20 
10 

1.0 

EE01X 
X119 
Sort 

uoA<g 
11/02/2000 

14:35 
22 

1.0 

Resutl Flag 

EE01Y 
X120 
Sort 

upA<g 
11/02^000 

15.40 
4 

1.0 

ReauU Flag 

Dtchlofodinuoromethflne 
CMoromelhana 
Vinyl Chloride 
Bromomelhane 
Chloroelhane 
T richloroHuoromalhsne 
1.1-DlcWoroelhend 
1.1.2-Trichloro-1.2,2-(rtfluon>emanfi 
Acelone 
Carbon Oisulrtde 
Melhyl Acelale 
Melhylena Chloride 
lrans-1,2'Dlchloroelhana ' 
Melhyl ler|-eut)4 Elher 
M-Dlchtefoelhano 
CIS-1,2-Dichioroelhena 
2-Bulanoh0 
Chloroform 
LLI-TricHoroelKane ' 
Cydohevane 
Carbon Teirachloride; 
Bentene 
1.2-DichloroelhBne^^ 
Trichloroelhene 
MethylcycloheMno 
1.2-Oich1orDpropane 
Bromodlchlororneihanb i - ;*> 
ds-1.3-Djchloiopropena 
4-Melhyl-2-penlanorie 
Tduena 
lrene-1,3-6icW6rcipfopftHi.i <¥• X 
1,1.2-TrichloroemBnB 
itBlrachlomethBfteV.V 
2'Hexanone 
OibfomocW«<MtteiH4h4 
1 ;2-DibrofTK>aihane 
Chlofobeniene r'J 
Eihytbenzena 
Xylenes ^ 
Styrena 
ftromofdhn ' -
isopropylbenzeiia 
1;i;2.2-TdracWd^mfth0 
1.3-Dichtorobenzane. 
1.4.DichiotiobtfhtehB 
1.2-Dichlorob9nzene 
t,2-Dibr6w3^hl6»^rtbAn 
1,2.4'trtchtDrcibanzene 

12 
12 
12 
12 
12 
12 
12 
12 
43 
12 
12 
17 
12 
12 

. • 12 
12 
23 
12 
12 
12 
12, 
12 

•••••-"12' 
12 

12 
^'<'•-^12 

12 

12 
:-.'.-i2 

12 
-•^^^12 

12 

12 

12 

12 

12 

12 

12 

64 
64 
64 
64 
64 
64 

; 64 
64 

210 
64 
64 
64 

. 64 
64 
64 
64 
33 
64 
64 
64 

•••V-.' • 64 
64 

• •.- . 64 
64 

•V.-/ •: •• 64 
64 

?- :64 
64 
64 
64 

•'•sL :- ,64 
64 

\-0-?<;::64 
64 

•:64 
64 

•'y^;^:-^e4 
64 

•r :••••.^ •.64 
64 
64 
64 

"'•^:V^64 
64 
64-
64 

••iiv:' 64 
64 

9 
9 
9 
9 
9 
9 
9 
9 

130 
9 

/ 9 
9 

• 9 
9 
9 
9 

22 
9 
9 
9 
g 
9 
9 
9 
i 
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APPENDIX T-4 

VIOLATION NOTICE M-2001-01105 
APRIL 18, 2001 

Current Conditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois 
Appendices / 4/23/2003 / MMN/BRS 



Premcor 
Premier People. 

Products and Services 

The Pietneor Refining Group 
Hartford Refinery 
201 East Hawthorne 
Hartford. Illinois €204&^ 
61&-254-7301 
618-254«}64{ax 

HL£ is'UMBER 070-'b<^.y> 

FILE UNTIL 

March 29,2002 

Illinois Environmental Protection Agency 
Attn.: Joyce L. Munie, Pi. 
Manager, Permit Section, Bureau of Land 
1021 North Grand Avenue East, P.O. Box 19276 
Springfield, Illinois 62794-9276 

Re: Violation Notice No. M-2001 -0105 
1190500002 - Madison County 
The Premcor Refining Grou^) he. 
ILD041889023 
DAF Area Closure and Roll-Off Area Closure 

Dear Ms. Munie: 

On October 3,2001, the Illinois Environmental Protection Agency ("Illinois EPA") approved the Closure 
Plan for the Dissolved Air Flotation Unit Area (the 'DAP Plan") and the Closure Plan for the Roll-Off 
Container Area (the "Roll-Off Plan") relating to The Premcor Refming Group Inc.'s ("Premcor") Hartford 
Refinery. These plans established closure periods as 180 days finm the day of Illinois EPA's approval, or . 
April 1,2002. Premcpr submitted these plans in partial refuse to Violation Notice No. M-2001-0105 
issued by Illinois EPA on April 18,2001. 

Since the plans' approval several significwt events have occurred: 

In November, 2001 for the Roll-Oflf Container Area and February, 2001 for the DAF Area, Premcor 
implemented the soil sampling provisions of the plans; 

On December 18, 2001, Illinois EPA issued Violation Notice No. L-2001-01421 that involved 
allegation violations of the groundwater quality beneath the Hartford refinery; 

On February 28, 2002, Premcor announced the planned shutdown of refining operations that will lead 
to the decommissioning of the Hartford refinery; and, finally. 

On March 14,2002, Illinois EPA issued a Notice of Intent to Pursue Legal Action related to an 
alleged failure to respond adequately to the above-referenced Violation Notices: this Notice was 
issued 18 days before the end of the Blinois EPA-established closure period. 

DAF Area Closure Activitv 



The DAF Area is underlain by concrete footers that supports the nearby operating production 
equipment; the DAF unit and the Sanitary Clow. Initially, Premcbr believed that the concrete 
extended below the entire area of the.release discovered during the Agency's inspection. However, 
based on Premcor's additional investigation, these concrete footers do not extend beneath the entire 
DAF Aj'ear Therefore,- on February-^,' 2002, Premcor conducted soil san^jling beneath the previously 
replaced crushed rock. The summary of this sampling is attached as the Summary of Soil Analytical 
Data, DAF Area. | 

Constituents were detected inconsistently in the subsoil, both in species and spatially. The detections 
appear unrelated to the release froin the DAF unit detected during the February 20,2001 Dliiiois EPA 
inspection. Further excavation to meet TACO Tier 1 ("clean closure") criteria is not feasible due to 
the inconsistent nature of the contamination. 

Additionally, Premcor believes that any additional excavation between the DAF unit and the Clow 
would threaten the foundation stability of the equipment. This equipment will continue to operate 
after the anticipated closing of the refinery. Consequently, it is not feasible at this time to conduct 
further excavation in this ̂ ea. 

I 

Roll-Off Area Closure Activitv I 

Premcor previously removed approximately thirty (30) cubic yards of soil from the Roll-Off Area, in 
April, 2001, Premcor conducted soil sanqjling beneath the replacement backfill material. The 
approved Roll-Off Plan did not include groimdwater sampling bjecause groundwater was not 
considered a corhpleted migrational pathway for any releases from this area. The summary of the 
sanqjling is attached as the Summary of Soil Analytical Data, Roll-Off Storage Area. 

Constituents were detected inconsistently in the subsoil, both in species and spatially. In some 
instances, higher conceiitrations of constituents were detected m the deeper interval of a saitple 
location. Because of these variations, the detected constituents appeared unrelated to any releases 
from the RoIlrOff Area. Premcor does not consider further excavation to meet TACO Tier 1 ("clean 
closure") criteria feasible due to the inconsistent nature of the contamination. 

Bums and McDonell performed a Tier 2 evaluation in accordanice with 35 lAC 742 for 
benzo(a)pyrene in surface soil at the Roll-Off Container Area. The evaluation consisted of 
calculating Tier 2 objectives for the soil ingestion and soil component of the groundwater ingestion 
exposure routes. Since a Tier 1 soil inhalation objective for benzo(a)pyrene is not provided in TACO 
guidance and inhalation toxicity data is not available, a Tier 2 objective for soil inhalation was not 
calculated. j 

Data provided for the Tier 2 evaluation consisted of surface soil sample data collected in November 
2001. The surface samples were collected from approximately 3 to 6 inches below g^c. For.a few 
of these surface samples, a second sample was collected from approximately 17 to 19 inches below 
grade to aid iii determining the vertical extent of contaminatiori in the surface soil. Samples were 
analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX), polynuclear aromatic 
hydrocarbons (PAHs), inorganics, total organic carbon, and pH. Results of the sampling indicated 
positive detections of benzo(a)pyrene in 24 of a total of 37 samples collected at concentrations 
ranging from 0.021 mg/kg to 110 mg/kg. A total of 17 samples collected exceeded the Tier 1 
objective of 0.8 mg/kg for the soil ingestion exposure route for an industrial worker at an 
industrial/commercial property. In addition, a total of 7 samples exceeded the Tier 1 objective of 8 
mg/kg for the Class I soil component of the groundwater exposure route pathway. 



Tier 2 remediation objectives for soil ingestion were calculated using the Soil Screening I^vel (SSL) 
equation S3 for carcinogenic contaminants. The equation was used to calculate Tier 2 objectives 
under two scenarios, industrial worker and construction worker. Under Tier 2, using the default and 
chemical property values provided within TACO guidance results in the same objectives provided 

' under'Tier-fcfGrS mgi'kg for-industrial•commercial and 17 mg/ltg.for construction worker). Since 65% 
of the samples collected in November 2001 were above detection limits, this provision"was U3e(5"tb 
determine an average concentration. The average concentration of benzo(a)pyrene in the 37 soil 
samples collected is 8.53 mg/kg. While this average is above than the industrial Worker soil objective 
for ingestion (0.8 mg/kg), it is less than the construction worker objective for ingestion (17 mg/kg). 

A Tier 2 remediation objective for the soil component of the groimdwater ingestion exposure route 
was calculated using the Risked-Base Corrective Action (RBCA) equation R12. This equation 
depends on site specific characteristics including site hydrogeology, source dimensions, and the 
downgradient distance to the property boundary. The Tier 2 calculation for the soil component of the 
groundwater ingestion route resulted in a remediation objective of 2.22 x 1018 mg/kg, well above the 
highest level of benzo(a)pyrene detected in the soil samples (110 mg/kg). Reasons for the high 
remediation objective include the long downgradient distance to the property boundary 
(approximately 3000 feet), the inunobile nature of ben2o(a)pyrene, and the high fractional of organic 
carbon found in the soil. 

In summary, based on the Tier 2 calculations for ingestion and the soil cori^nent of groundwater 
ingestion, and the use of averaging analytical results, both the construction worker ingestion 
remediation objective and the calculated soil component of groundwater ingestion remediation 
objective are higher than the average soil concentration of benzo(a)pyrene. However, the industrial 
worker remediation objective remains lower than the average soil concentration in this area. 

As provided in Illinois EPA's approvals (condition/modification 4. b.), a Post Closure Care Plans may be 
necessary at the DAP Area and the Roll-Off area pursuant to 35 HI. Adm. Code, Subpart G. Given an 
anticipated enforcement document related to most recent Violation Notice and the anticipated closure of the 
refinery, Premcor intends to obtain alternative requirements for post closure care pursuant to 35 III. Adm. 
Code 703.161(a). 

Premcor has scheduled a meeting the Illinois EPA on April 3, 2002 to discuss the resolution of Notice of 
Intent to Pursue Legal Action for Violation Notices M-2001-01015 and L-2001-01421. Premcor is requesting 
the Illinois EPA issue an enforceable document containing alternative requirements for post-closure care at 
the DAF Area and the Roll-Off Area. Furthermore, we are proposing that the details of such a document be 
developed during our April 3"* meeting. Please feel free to contact me with any questions at (618) 254-301 
exL 266. 

Sincerely, 

Bill R. Irwin 
Environmental Manager 
Hartford Refinery 

Attachment 







Tablet 
SUMMARY OF SOIL ANALYTICAL DATA 
THE PREMCOR REFINING GROUP. INC. 

ROII-OFF STORAGE AREA 
HARTFORD, ILLINOIS 

Saropla Numban PR401-S-3-e' PR-OOd-SO-t" PR-003.S-3-6" PR4)04-S-3-4" PR405.S-l-(" PR4I06-S-3-S" PR-007.S-3-6" PR4I09.S-3-6-
Sampla Data: 11/01/2001 11/01/2001 11/01/2001 11/01/2001 11/01/2001 11/01/2001 11/01/2001 11/01/2001 lEPA. ) 
Sampla Location: TACO 

L 

PARAMETERS UNITS TIarl, 
Banzana pg/kg 1.4J o.ej O.SJ 0.8J 0.6J 0.6J ND(2.1) 1.3J 30 ) 
Toluena MOltB 1.3J 2.2J N0(5.0) 2.3J 2.3J 1.6 J ND(5.3) 2.1J 13.00.1 
Elttylbanzena pg/kg 3.7J 1.9 J ND(5.0) 2.1J 2.U 1.6J ND(S.3| 1.4J 12.0Qri 
Xylene! Hfl/kg ND(5.5) 6.7 ND(S.O) 6.4 6.7 5.6 Nb(5.3) 4.4J 150.0(:b 
PNA Consllluanii 
Naphthalana mg/kg NO (0.012) ND (0.012) N0(0.056) ND(0.062) N0(0.063) ND(0.059) ND(O.OSa) ND (0.012) 64 . 
AcenaphUiylana mg/kg 0.3 ND (0.012) N0(0.05a) ND(0.oe2) N0{0.063) ND(0.05g) ND(0.05&) 0.16 _ i 
Acenaphlhena mg/kg ND (0.012) 1.1 ND(0.056) ND(0.062) ND(0963) NO(O.OSg) ND(0.0S8) ND(0.012) 570 ! 
Fhjorena mg/kg 0.09S 0.15 ND(0.056) ND(0.062) ND(0.063) 0.14 ND(O.OS&) 0.027 560 
Phenanltwena mg/kg 0:70 1.9 0.36 0.46 0.66 1.8 0.75 0.54 

\ ; 
Anlhracana mg/Vg ND (0.012) ND (0.012) ND(0.0S6) ND(0.062) NDI0.063) ND(0.05S) NDIO.OSB) ND(0.D12) i2.ooqi 
Fluoranlhana mg/kg 0;74 21 0.33 0.37 0.36 ND(0.059) 1.1 0.74 3,100f 
Pyrena mg/kg 0:26 1.6 0.69 ND(0.062) 0.57 1.8 0.82 0.25 2,3oe 
Benzo(a)8nlhracena mg/kg . 0.47 1.2 0.095 0.41 0.43 1.4 0.63 0.48 2 
Chiysene mg/kg 0.96 2.7 0.35 1.1 1.2 4:5 0.8 0.55 89 
Banzo(b)nuaranthena mg/kg ND (0.050) 1.6 O.IS 0.67 1.5 3.2 1.1 ND(0.050) 5 I-

Benzo(k)tluoranlhena mg/kg ND (0.050) 0.06J 0.16 0.65 0.15 0.46 ND(0.0S8) ND(0.0S8) 0 
Benzo(a)pyrana mg/kg ND (0.059) 1.2 0.46 0.91 1.2 3.2 1.4 ND(0.058) 0.8 

Oibenzo(a.h)anthracena mg/kg 0.15 ND (0.012) N0(0.056) ND(0.062) ND(0.063) ND(0.059) ND(0.05a) ND(0.056) 0.8 

Banzo<e,h,QpeiYtena mg/kg ND(0:059) NO (0.012) ND(0.05S) ND(0.062) 0.56 0.6 0.48 ND(0.058) -
lndeno( 1.2,3-cd)pryene mg/kg 0.06J ND (0.012) 0.16 o.oeJ 0.1 0.21 0.12 0.059 0.9 

Cyanlda mg/kg ND(0.49) o.igj ND(0.4e) 0.21J ND(a.49) ND(0.44) ND(0.47) ND(0.47) 40 
i 

Chromium mg/kg 36.2 23- 66.9 32:1 24.6 34.7 12.3 69.6 420* 1 

NIckal mg/kg 46.2 34.6 29.6 27.4 26 40.5 46.7 30.3 700 

taad mg/kg - 299 69.5 70.1 56.3 345 117 18.2 81 400" 

Total organic caibon. 
mg/kg 

>60,000 >60.000 >60,000 >60.000 >60,000 >60,000 >60,000 50,000 

PH S.U. 7.33 e:ii 6.24 8.07 6.23 8.06 7.99 8.16 * 

lEPA TACO TIaf 1 • Moll ilrlnganl oT Tier 1 MuilrloVconimarclaJ axpoiura palhwayi bam lha llUnoli ^vbonmanlal ProlecUon Agancy 
Tllla 35 SubllUa G, Chaplaf I. lubchaplar I. PART 742; Tlarad Approach to Corroctlva Acllon Objecilves 

pg/kg > Microgram! par Ular 
mg/kg • MUHgrami par kOogram 

ND (0.013) • Not delaclad (dalecilon Dmtt) 
* Baiad on Ingailhm and Inhalalldn paUiwayi 

roUamab 



Table 1 
SUMMARY OF SOIL ANALYTICAL DATA 
THE PREMCOR REFINING GROUP, INC. 

ROII-OFF STORAGE AREA 
HARTFORD. ILLINOIS 

Sampfaittumbar: PR.010-SO-«" PR4l11'S-3.(- PR4)12.S-3<" PH-013-S-3.8- PR4I14-S-3.8- PR4115-S-3-8" PR-016TS-3-6" PR4)17-S-3-8" PR-018..S 3-6" 
5ampla<Dala; 11/0712001 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2(i01 lEPA 
Sanrple Location: TACO 
PARAtdETERS UNITS TIar 1 
Benief^e tigtkg 1.1J ND(2.4) ND(2.3) N0(2.8) ND{3.4) ND(2;6) 1.3:J NO(2.4) 0.73 30 
Toluaha pg/kg 1.4 ND(B:0) ND(5.7) ND(e.4) ND(8.6) NO<6.4) 2.4 ND(5.8) ND(4.a) 13,000 
Ethylbenzana |ig/kg ND(4;B) ND(6:0). ND(S.7) ND(6.4) ND(8.6) N0(B.4) ^ 1 NO(5:8) N0(4.P) 12,000 ; 
Xytenaa pgikg 1.2J N0(6;0J . ND(5.71 ND{6.4) ND(B.e) ND(6.4) ' 1.9 ND(S.B> ND(4.I1 150:000 ' ' 
PNA Conatltuania 
Haphlhalena mg/kg ND(0,050) ND(2.0) ND(0.64) ND(0.92) ND(0.31) ND(1.9) Np(o.psa) ND(0.024) ; N0(0:01t) 84 
Acenaphltiylana mg/kg ND(O.OSO) ND12.9) ND(0.64) N0(0.g2) N0(0.3n NO<1.01 N0(0.058) N0(0.024) , ND(0.Ql'H .. 
Acenaphlhena 1 mg/kg 0.72 5.7 41 48 17 84 ND(0.05a) N0(0.024) ND(O.OII) 570 
Fluorana 1 mg/kg 0.12 ND(2.g) ND(0.64) N0(0.92) ND(0;31) ND(l.g) 0:26 N0(0.024) ND(0.011) 560 
Phanahlhrene 1 mg/kg 0.8 10 16 22 7.4 32 0:62 ND(0.024) 0.028 _ • 
Anthracena mg/kg NO(O.OSO) ND(2.B) < ND(0.84) NO(O.B2) ND(0:31) ND(1.6) ND(0.0S6) N0(0.024) ND(0:011) 12.000 
Fluoranlhena ' ' ttig/kg 1 0.43 6.3 6.6 S.6 NO(0:31) 15 N0(0.056) N0(0.024) 0.043 3,100 
Pyrena mg/kg 0.5B 9.5 21 28 9.9 44 0:52 N0(0.024) ND(O.OII) 2.300 
Beiiza(a)anthracena mg/kg 0.57 7:8 14 17 i 8;3 28 0:26 N0(0.019) 0.11 2 
Chiyaena mg/kg 2 25 57 62 25 ISO 1.3 N0(0.024) N0(0.01t) 88 
Benui(b)niioranlhena mg/kg ND(0.050) 15 24 ND(0.92) ND(a:31) 84 1' ND<0.024) ND(0.01i1) 5 
Banzo(k)tIiioranlhena mg/kg ND(b.a50) 3.5 3.9 ND(0.B2) 9.8 32 0.47 ND(0.024) ND<0.oVl) 9 
Benzo(a)pyrana mg/kg 1.4 25 28 31 13 110 1.2 ND(0.024) NO(O.Otl) 0.8 
Olbanzo(a,h)anlhracana mg/kg ND(0.050) ND(2.9) 4 8.1 N0(0.31) ND(1.9) 1.4 ND(0.024) ND(0.011) 0.8 
Benzo(g,h,l)paiylena . mg/kg ND(0.050) ND(2.9) 2.7 6.2 1.3 27 0.45 N0(0.024) ND(0.011) -
lndeno(1,2.3-cd)prvena mg/kg 0.0B ND(2.51 0.6 2.8 1.1 9 0.086 ND(0.024) ND(0.011) 0.9 

CyanMa ^ mglkg _0.49J - _ND(0.5Bi ^ _NO(0.57> ^..ND(0.82J ^ _ND(0.e2) _ N0(0.62) 0.17 0.4 - N0(0.54) 40 _ 

Chromium mg/kg 51.7 34 41.3 26.4 28 51.1 311 27:2 25.5 420* 

Nickel mg/kg BB.S 81.4 62.5 26 22.3 43.6 35.2 25.7 18.1 700 

Load <ng/kg 820 46.7 487 73 141 64.6 123 235 47.2 400* 

^ Total organic caifaon mgAig dry >80.000 >60.000 >60,000 >60.000 >60.000 >60.000 >60,000 34.000 22.000 

oH s;u. 8.62 6.22 6.69 7.05 8.33 7.59 6.66 6.1 — 

lEPA TACO Ttor 1 • MotI tlringanl ol Tlw 11nduaWal/comiherdal axpoiure pathwayi from lha llllnpla Envlronmenlal ProlacUon Agancy 
nua 35 SubllUa G, Chapter I, atibchapler (, PART 742; TIarad Approach to CorrecUva Action Objaclivai 

pgtlig • MIcrograma per DIar 
mg/lcg • IdlUlgrama par kOogram 

NO (O.Oia):> Ktopdatactad (dalacllon M) 
* Baaad on kigaallon and tnhalalloti pattwaya 

I 
I t 

roSoniab 



Table 1 
SUMMARY OF SOIL ANALYTICAL DATA 
THE PREMCOR REFINING GROUP, INC. 

ROII-OFF STORAGE AREA 
HARTFORD, ILLINOIS 

Sampla Number: PR-11S-S-J-6" PR-019-S-1-6- PR.020.S-3-a- PR;021-S-3-6' PB-022-S.3-6" PR-023-S-3-6" PR-a24-S-3-6" PR-02S-S-3-6" PR.026.S.3-8" 
Sample Dale: 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2001 11/07/2091 lEPA 
Sampla Location; TACO 
PARAMETERS UNITS Tlorl 
Benzene MBAB 0.7 J ND(2.3) 0.7 J 0.6 J 4.5 1.6 J ND(2.1) ND(2.9) 0.6 30 
Toluene PBAB N0(S.9) ND(5.7) ND(6.5) ND(5.6) 5.7 J N0(5.6) ND(5.4) ND(7.3) N0(6.a) 13.000 
Ethylbenzene PBAB ND(S.e) ND(S.7) ND(a.5) ND(S.6) 1.7 J ND(S.e) ND(S.4) NO(7.3) ND(6.6) 12,000 
Xylenes MflAfl ND(5.9) ND(5.r) ND(65) ND(5;6) 2.5 J ND(S.6) ND(5.4) ND(7.3) ND(6.aV 150.000 
PNA Constituents 
Naphthalene mB^B ND(0.013) 0.14 0.73 ND(0.02S) ND(0.0t3) ND(0.012) ND(0.012) ND(0.B5) ND(0.014) 84 
Aceruphlhytane mpAB ND(0.0t3) 0.12 1.1 ND(0.a25) ND(0.013) ND(0.012) ND(0.012) ND(O.SS) ND(0.0t4) " 
Acenaphthene mpAB ND(OOt3) ND(0.013) ND(0.026) ND(0.025) ND(0.013) N0(0.012) ND(0.012) NO(0.8S) N0(0.014) 570 
Fhiorene maAS ND(0.013) 0.03 0.36 0.054 0.23 ND(0.012) ND(0.012) 0.65 ND(0 014) 560 
Phenanlhrena mfiAB NP(0.013) 0.2 1.5 0.52 0.69 ND(0.012) ND(0.012) 3.6 ND(0.014) --
Anihrecene maAa ND(0.013) ND(0013) ND(0.026) ND(0.025) ND(0.013) NO(0.012) ND(0.012) NO(0.aS) N0(0.014) 12,000 
Fluoranlhena mpAB ND(0.013) o.ia 0.7 0.33 0.57 ND(Q,012) ND(0.012) 3.6 ND(0.0t4) 3,100 
Pyrena maAa ND(0.013) 0.26 0.75 0.29 0.39 N0(0.012) ND(0.012) 3.2 ND(0.014) 2,300 
Benzo(a)anlhracene mflAB ND(O.OIO) ND(0.010) ND(0.021) ND(0.020) 0.16 N0(0:010) ND(O.OIO) 3.4 ND(O.OII) 2 

Chrysena msAB N0(0.013) 0.67 2.1 ND(0.025) 0.32 ND(0:012) N0(P.012) 2.1 ND(0.0\4) aa 
Benzo(b)nuoranlhene mpAa ND(0 013) 0.56 ND(0.026) 0.84 ND(0.066) N0(0.012) ND(0.012) 1.6 ND(0.014) 5 

Banzo(k)lluoranlhena maAa ND(0.013) ND(0.013) 0.75 N0(0.025) ND(0.066) ND(0.012) ND(0.012) 0.26 ND(0.0l',4) 9 

Benzo(a)pyrene maAfl N0(0.013) 0.26 2.6 1.1 0.77 ND(0.ai2) ND(0.012) 3.S ND(0.0-4) O.B 

Dibenza(a.h)anthracena mp/ka N0(0.013) ND(0.013) ND(0.013) ND(0.02S) N0(0066) ND(0.012) ND(0.012) 3.4 ND(0.014) 0.8 

Benzo(B.h,l)petYtene maAa N0(0.013) ND(0.013) ND(0.013) 0.34 ND(0,066) ND(0.012) ND(0,012) ND(0.2S) ND(0.0'^4) — 
lndana(l,2,3<;d)ptvene moAg N0(0.013) ND(0.013) ND(0.013) 0.062 ND(0.0e6) ND(0.012) N0(0.012) 0.42 ND(0.014) 0.9 

Cyanide mpAa ND(0.82) N0(0.62) 0.26 NO(0.6S) ND(0.63) ND(0.62) ND(0.63) 0.25 ND(0.71) 40 

Chromium mpAp 27.2 25.1 29.6 24.7 32.5 16 21.1 33.8 26.3; 420* 

Nickel mpAp 24.5 20 28.9 31 32.3 11.7 14.9 46.5 29.2 i 700 

Lead mpAp 140 83.7 50.3 22.2 70.1 16.7 25.3 216 17.8.': 400' 

Tolal orflanlc carbon maAp dry 22.000 25,000 >60.000 4.200 >60.000 16.000 22.000 >60.000 7.500 

P" S;U. 7.15 7.11 6.13 6.02 6.25 7.41 7.16 7.69 7.71 i 
i 

lEPA TACO Tier 1 « Mojl itrinBenl of Tlor 1 lndu»trlal/eoromerctal expotura pathway! from tha IDInol! Envlronmanlal Protection ABoncy 
TlUa 35 SiititUle G. Chapter I. lubchapter f. PAf^T 742; Tiered Approach to CorrecUva Action Objecllvei 

PBAB * Mlcroflramt per Dter 
ntB/kB o MilllBraini per MtOBram 

' NO (0.013) • Not datactad (detection llmll) 
* Based on InBsition and Inhalation pathways 

rollolliBb 



Table 1/ 
SUMMARY OF SOIL ANALYTICAL DATA 
THE PREMCOR REFINING GROUP, INC. 

ROll-OFF STORAGE AREA 
HARTFORD, ILLINOIS 

Sample Number; PR-02T.S.1.6" PR4l2a-S-l.B" PR-029.S-14- PR-129-S-3.e" PR4130.S.34" 
SampleiData: 11/07/2001 11/07/20011 11/07/2001 11/07/2001 11/07/2001 lEPA ' 
SamplaiLocillon: TACO 
PARAMETERS UNITS Tier i 
Beniana POAg ND(2.2) 0.8 J 0.7 J 0,7 J 0.7 J 30 
Toluene pg/kg N0(5.B) N0(ai9) ND(5.g) ND(5.8) N0(5.e) 13:000 
Efhylbenzene pg/kg N0(5.a) ND(a:B) ND(5.g) ND(5.8) ND(5,9) 12,000 
Xvlenea pg/kg ND(5.a) ND(6:9) ND(S.9) N0I5.B) ND(S.B) 150,000 
PNA'Conillluania 
Naphthalene mg/kg N0(0.013) ND(0.014) N0(0.012) flD(0.013) ND(0.012) 84 

mg/kg ND(0.013) ND(0 014) N0(0.012) ND(0,013) ND(0.012) _ 
Acenaphlhena mg/kg N0(0.013) N0(0.014) N0(0.012) ND(0.013) ND(0.012) 570 
Fluorene mg/kg ND(0.013) ND(0 014) ND(0.012) ND(0,013) ND(0.012) 580 
Phenanlhrena mg/kg N0(0.013) ND(0:014) ND(0.012) N0(0.013) N0(0.012) -
Anihracane mg/kg ND(0.013) ND(0.014) ND(0.012) N0(a.013) ND(0.012) 12,000 
Fbinranlhana mg/kg ND(0.013) ND(0.014) ND(0.pi2) N0(0.013) N0(0.012) 3,100 
Pyrene mg/kg N0(0.013) N0(0.014) N0(0.012) ND(0.013) ND(0012) 2,300 

mg/kg N0(0.010) ND(O.OII) ND(o:aio) NO(0:010) ND(O.OIO) 2 
Chiyseha mg/kg ND(a.013) N0(0.014) ND(0.012) N0(0,013) ND(0.012) 88 
Benzd(b)nuoranlhena mg/kg N0(0.013) ND(0.014) N0(0.012) N0{0.013) I40(0.012) 5 
Benio(k)fluoranthena mg/kg ND(0.013) N0(0.014) N0<0.012) ND(0.013) ND(0:012) 9 
Benzo(a)pyrena mg/kg N0(0.013) N0(0.014) ND(0.012) N0(0.013) ND(0,012) 0.8 
Oibenzo(a.h)anlhracene mg/kg | N0(0.013) N0{0.014) ND(0.012) N0(0.013) N0(0.012) 0.8 

Benzo(a;h.Opervlana mg/kg ND(0.013) ND(0.014) NDIO.012) ND(0.013) ND(0.012) 
Indenofi ,2.3-cd)pivena mg/kg ND(0.013) ND(0.014) ND(a.012) ND(0.013) N0(0.012) 0.9 

Cyanide mg/kg _ ND(0J1) ND(0.70) _ N0(0:B2) - 1 - —ND(0.82) ND(o:ei) — 40 

Chrnhluih mg/kg 22.4 24.7 ie.g 20.7 19.3 420* 

Nickel mg/kg 12.1 2L2 10.8 13 17,1 700 

Lead mg/kg 44.B ia.8 27.3 27 48.8 400^ 

Total organic carbon mg/kg dry 19,000 8,500 18,000 18,000 15,000 

pH S.U. 7.82 8.44 a.iB 8:82 7.31 

lEPA TACb Tier 1 - Moil •Iringonl ol Tlar 11nduilrtal/commeidal axpoiure pathwayi from tha Itimola Envfronmanlal ProtacUcn Agancy 
Tltla 35 Subtllla Q, Chaptar I. aubchaplar (, PART 742; TIerad Approach lo CorracUvaAcUon Ob|ecUvai 

pg/kg • Mlcrogrami per DIar 
mg/kg • MDIIgrami par kDogram 

ND (0.013) > Not delacled (delacUon M) 
* Baaad on Ingaatlon and Inhalation palhwayi 

rolaflleb 



Table 1 
SUMMARY OF SOIL ANALYTICAL DATA 
THE PREMCOR REFINING GROUP, INC. 

ROII-OFF STORAGE AREA 
HARTFORD, ILLINOIS 

Sample Number: PR-016.S-17-19" PR^15-S.iy-19- PR-OU-S-IT-IO" PR^12-.S-17-10- PR-012-S.17.19- PR-011-8-17-19" PR-010-S-17-19" PR4)08-S.17-19" i 

Sample Date: 11/01/2001 11/01/2001 . 11/01/2001 11/01/2001^ . 11/01/2001 11/01/2001 11/01/2001 11/01/2001 1EP((> 
Sample Location: TACO 
PARAMETERS UNITS Tier 1 
Banzo(a)pvrena mg/kg ND(0.013) 0.023 0.021 0.15 0.071 ND(0.012) 72 14 018 

lEPA TACO TIar 1 « Moil alilnganl oTTIar 11nduii nimrdal axpoiura pattiwayt (ram lha imnoli Envlranmamal Pratacdon Agancy 
HUa as SubliUa G. Chaplw I, lufaduplar (, PART 742; TIand Approach lo Cortacliva Action ObjedWaa 

pgAcg • Mtcrogramt parWar 
mg/kg s Mnngraim par kilogram 

NO (0.013) a Not dalaciad (dalacUon PmU) 
• Batad on Ingailioh end Inhalation palhwayi 

ralkifflab 
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APPENDIX U 

DOCUMENTS RELATED TO THE GROUNDWATER AREA 

Current Ccmditions Report 
Premcor Refining Group, Inc. / Hartford, Illinois , 
Appendices/4/23/2003/MMN/BRS 
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HAilTFORD UNDEKGHOUN-D HYDROCAilBON INVESTIGATION mmmmmmrn 
referred the matter to the Illinois Attorney General's 
Office in late Hay 1990, 

On June 6, 1S9Q,_ the state agencies met with representatives 
Qf ̂ e three oil companies that have oil' refining related 
facilities near Hartford and with the village mayor. The 

• oil companies would not agree either singly or jointly to 
expend the funds to install and operate a more aggressive 
recovery system without a determination of- whose product was 
the source of the problem. However, 'they did agree to 
provide technical assistance in furtherance of determining 
the source or sources of the hydrocarbon plume,, and also to 
determine whether exposures. to the residents of Hartford 
from the vapors seeping into their homes were a continuing 
health t2ireat. Three committees were formed to accomplish 
•these tasks with state agency personnel being assigned to _ . • 
lead each. The village mayor expressed an opinion that a. 
wider search for other,potentially responsible parties would 
be appropriate since several pipelines were known to be in 
or near the village either currently or at .various times in 
the past,. 

'One of the three committees was to consolidate the 
hydrogeologic data available from various, sources and " 
develop a comprehensive description of the current 
hydrogeological setting as it affects the hydrocarbon plume. 
In contrast to most other sites, a fairly large amount of 'v 
data was available oh the local geology- This was a result 
of prior work done by both Amoco and Shell pursuant to their 
RCRA Siobpart F groundwater monitoring activities .(i.e., on- i 
•going hazardous waste regulation compliance), work done by 
Shell.to define and design a cleanup plan for their .December 
1989, spill and the previous Hartford investigatory efforts 
of 1978. A cooperative effort was undertaken ..to obtain 
groundwater levels and product thickness on one day from.jLll 
existing monitoring wells. This data was used to determine-
that the current direction of-groundwater flow is to the. 
northeast- in the northern half of Hartford. Further, the 
hydrocarbon appears to be pooled in a depression in the top. 
of a. permeable sand layer. .The IZPA estimates that the 
..amount of hydrocarbon pooled could range from approximately 
900 thousand, gallons to 3.8 million gallons., s The current location . of 
•the plume is very consistent with an origin being either the 
Clark pipelines which traverse Hartford on an east-west axis 
from the refinery to their barge loading facility or from 
one of two north-south pipelines which p.arallel Olive Street 
on Hartford's eastern border.. 

Another of the technical committees formed was to sample' the 
hydrocarbon at several points and determine if the chemical 
composition' of the samples could provide information that 

XT T X\T<-4 X 
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HAIITFORD UNDERGROUND HYDROCARBON INVESTIGATION wmmmmmmmrn 

INYESTIGATIONB OP 1978 

The first odor complaints received • in 1978 came on March 
20th from MA West . Birch street. A fire subsequently 
occurred there on March 24th. Several other fires occurred 
shortly thereafter involving or originating in basement 
floor cracks, or basement sever drains. • Shell ran soil gas 
analyses finding a range of volatile hydrocarbons . vith 
notable amounts of methane, butanes and pentanes. Shell 
installed two. monitoring wells and found leaded gasoline in 
one on April 6th. This sample had ,2-12. grams per gallon "of 
lead vith tetraethyl lead being the major lead alkyl. 

The lEPA began investigations on .March-28 and. were heavily 
involved through the month of April- Ten soil borings were 
made and finished as monitoring wells ' in and .around the 
village. A complete set of water level and hydrocarbon 
observations were made on Kay 2 including the two shell 
wells. A hydrocarbon ̂ thickness of eleven feet six inches 
was observed in one well with significant amounts in two 
others and traces in five others. -

At the lEPA's suggestion, the village officials invited the 
oil companies and local utilities to cooperate, in. a 
solution. The three oil. companies retained John Mathes and 
Associates., an engineering consultant, to conduct an 
investigation to determine the passible cause or•causes of 
the problem and to assess the possible solutions to the 
problem- Mathes published a report of its investigation on 
July 17 which does not clearly identify a conclusion as to 
the source of the hydrocar^ot^ 

Mathes also concludes that the more 
pervious backfill in utility trenches throughout northern 
Hartford probably served as a conduit to spread any leak 
that occurred such that the spillage has been transferred 
away" from the site of the initial leak. A further 
conclusion was that, based on the available boring and well 
logs, a clay.layer which appeared continuous and thick lay 
just east of the village which evidently retarded migration 
of the floating gasoline. A good correlation was observed 
between evidence of the location of' hydrocarbon accumulation 
and the odor complaints and fires. 

At the request of the lEPA,- the Illinois State Geological 
Survey was brought into the investigations in May. 'Despite 
the known hydrocarbon plume, there was still concern that 
another source(s) accounted for the relatively large amounts • 
of methane observed in soil gas samples. The Survey ran 
carbon-14 dating analysis on a representative sample.; They 
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HaSTFORD UNpERGROUND HYDROCARBON INVESTIGATION" • wirnmmmm 
AcGarding to the reports, recovered ! amounts • of gasoline 
varied- from mpnth to month apparently reflecting changes in 
hydrocarbon thickness due to the level of the vater taJble. 
and precipitation influences. The total, recovery, to date 
approximates one million one hundred sixty thousand gallons. 

1990 INCIDENTS 
1 
i-

Complaints of strong gas odors were again received in the 
spring of 1990 ftom several residents jof Hartford. • Fires 
occurred in homes as a result of accumulation of gasoline 
vapors,in basements and crawl spaces. Explosive levels were 
detacted in several buildings, including a community 
retirement center. All of these occurred in the area 
previously known to be vinderlain by the gasoline plume. 

•Just prior to these occurrences, the lEPA issued a 
Compliance Inquiry Letter to - Clark Oil and Refining 
corporation on February 21, 199 0 and met with their 
.representatives on March 8 to discuss' the status of the 
recovery operations. This meeting was prompted by the 
appearance of hydrocarbon in a previously clean well which 
had been installed by the lEPA in 1978. This well is 
located on Shell's Tannery property (EPAj#7 well). Clark at 
that time indicated no willingness to expand its recovery 
operations and asserted' that they were not convinced as to 
the soxirce of the plume and were, therefore, unwilling to 
increase t^^ir involvement. This.apparent impasse, coupled 
with""the concern of the lEPA and of the Illinois Department 
of Public Health regarding the health and safety impacts of 
the exposures being imposed upon the residents of the-narth 
end of Hartford as evidenced by the odors and fires, led' 
these agencies to refer the", matter for legal action, on May 

• 30, 1990. 

The Illinois Attorney General's Office requested that the 
.three oil companies of the Hartford area attend a meeting on 
June 6 to discuss the installation of !a more aggressive 
hydrocarbon recovery system. At the meeting all the oil 
companies stated that -they would not expend the funds to 
install and operate an agg'ressive recovery system without a' 
determination being made as to who wab the responsible 
party. It was agreed, however, to form three committees to 
investigate the problem. The oil companies were willing to 
participate by committing technical expertise on- the basis . 
of thair compassionate cbncam for the aflected citizens of. 
Harhford. one committee was established to evaluate whether 
a health risk existed to the residents of'the most affected 
houses; pairticularly since benzene, which'j is a significant 
gasoline, component, is a known- human carcinogen. This 
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HARTFORD UNDERGROUND HEDROCARLBON INVESTIGATION 
[ CONFIDENTIAL ] 

Hartford/Wood River Terminal. This ten-inch, line parallels 
Olive Street in Hartford next to the Clark Oil line 
identified in 1 above. It is not in current use. 

A map is attached as Figure l, shaving the location of the 
three refineries and the pipelines in relation to Hartford. 

lEPA records contain at least two reported releases from 
Clark's river lines, during 1978 and .1984-. Shell also 
reported that 294,000 gallons of unleaded gasoline spilled 
from one of their river lines on December 16, 1989. 
Attachment 2 contains a copy of lEPA records of these 
releases. 

The Clark product line identified in 1 above may have been 
leaking vhen in service according to Mark Shrimpe, Vice 
President of the Hartford/Wood River Terminal. The terminal 
formerly received products,- from this line, but were being 
shorted 360 barrels a week. The shortage was due to either 
a leak in the pipeline or malfunctioning gauges at either 
the terminal or Clark's refinery. Mr. Shrimpe felt the 
problem was due to a pipeline leak somewhere between the 
Clark refinery ' and the Hartford/Wood River Terminal-
Clark's line has not been pressure tested to determine if 
the.line has any leaks. A pressure test performed now would-
not tell us if the line was leaking when in service or . if 
corrosion occurred after the line was drained. 

The Sinclair line identified in 4 above is owned by Sinclair 
and had been operated by ARCO. Mr. Barry Bluth of Sinclair 
-reports the line has been abandoned for about 5 years and 
was left' containing approximately 600 barrels of unleaded 
gasoline.. The unleaded gasoline was reportedly left in the 
line to prevent corrosion. ARCO admits three known 
releases: June 7, 1982 - 9 barrels of #2 Fuel Oil; July 12, 
1981 - 24 barrels of gasoline; and January 8, 1981 - .5, 
barrels of. gasoline. . ARCO and Sinclair evacuated the line 
the week of August 27, 1990. Sinclair estimated the line 
would hold approximately 600 barrels of product--• Only 350 
barrels were recovered, resulting in a shortage of . 

• approximately 250 barrels or. 10,500 gallons, of gasoline-
Two pressure tests were conducted on August 31, and 
September 1, 19 9 0 by Sinclair and observed by the USDOT 
Office of Pipeline Safety. The pipeline tests failed, 
indicating a leak in the line. The area and size of the 
leak are unknown at this time. 

Attachment 3 contains all the correspondence 
between lEPA, Sinclair, ARCO, -and USDOT regarding the 

. Sinclair/ARCO line. 

(Soil 
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vapor readings and the silt zones ibove the Main sand, 
Attachment 6. Mathes raised a concerned ahout literal vapor 
miration from the Shell spill through the Rand Sand into 
unidentified silt zones found above jthe Main -Sand under 
Hartford. Shell is presently performing more soil gas 
survey analyses, and Clark is performing cone penetrometer ^ 
tests- and drilling more borings to determine the validity of 
Mathes' concern. . ; 

The groundvater group determined the i hydrocarbon beneath 
Hartford is present on top of the,Main jSand. Based upon the 
groundwater elevation results taken in iApril and July .1990, 
groundwater flow direction in the Main. Sand was determined 
to be towards the northeast. Figure 3 is a July 1990 
groundwater surface elevation map of the Main sand beneath 
Hartford. Flow direction has not changed since July 1973, 
when John Mathes and Associates determined the flow to also 
be towards-the northeast. . i 

The groundwater group also determined that , a depression in 
the top of the main sand exists in 1 the north end of 
Hartford, causing the hydrocarbon to pool in this area. The 
April and July 199 0 hydrocarbon measurements confirm this'• 
conclusion since the thickest part of the' pool..is in the 
northeastern end of Hartford- Figure 4 is a map of the 
hydrocarbon thickness from July 1990 data. . In order.for the 
hydrocarbon to have accumulated in the. north end of 
Hartford, it must have originated from an upgradient source 
to the southwest.. 

Figure 5 is a three dimensional picture of the hydrocarbon 
thickness oVerlying the groundwater surface elevation of the 
Main . Sand as of July 1990. The figure illustrates that in 
the areas where the water table elevation is lower, the 
hydrocarbon accumulation is thicker. As the water table 
elevation, lowers, the hydrocarbon thickness in a wel-1 will 
increase- When the water table. rises,{ the situation is 
reversed and the hydrocarbon thicJoiess jin the well will 
decrease- Hydrocarbon thickness measurements taken during 
the spring of the year will result in inaccurate data which 
show a smaller thickness of hydrocarbon iri the wells than is 
actually present. I 

This observation is a general phenomena. Kembloski and 
Chiang ^(1979) describe two factors thatj can influence a 
decrease in measurement of hydrocarbon thicJcness: 

1) a difference in the residual saturation of 
hydrocarbons entrapped above and below the 
hydrocarbon^watar interface; and 

2) preferred flow of the liquids through the 
monitoring well. 

Specifically, some of the hydrocarbon caln become trapped 
below the oil-water interface in larger soil pore spaces. 
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HARTFORD" UNDERGROUND HYDROCARBON INVESTIGATION • • 
to the Hazrtford hydrocarbon plume. The closest match the 
Coast Guard could get was between well EPA-7 and Clark 
recovery well 2. However, the Coast Guard stated, "The 
differences between the EPA well and the Clark veil' were 
significant enough to preclude conclusive identification." 

Shell, installed a series of wells (see map in Attachment 9) 
between the spill site and the EPA-7 well; and between the 
EPA-7 well and Clark's property. The wells were sampled and 
no hydrocarbon was found between the EPA-7 and the Rand 

•Avenue spill site. A well nest (i.e., a series of wells 
screened at staggered depths) was installed near EPA-7 and 
next to Clark's property (P-ao and P-81) . Well p-ai was 
found to have 1.5 feet of hydrocarbon present. The lEPA 
performed a second round of sampling on April 3, 1990. 

. Samples were collected from four monitoring wells, in 
Hartford, .wells B-31, 5-^32, B-33, and EPA-4;- and from 
Shell's well P-81 mentioned above. The samples were sent to 
the lEPA laboratory and analyzed to see if the samples 
matched any of-the previous samples collected on February 1 
from Clark recovery wells 1 and 2, EPA-7, - or Shell'.s spill 
area well SP-3, The analytical results indicated EPA-4 
matched B-31, EPA-7 matched B-32, B-33 contained water only, 
and P-ai did not match any of the samples. The lEPA results 
are included in Attachment IQ. 

Svibsequent to the June 6 meeting of the oil. companies and 
the state agencies, which is noted previously, the committee 
.charged with characterizing the chemical composition of - the 
hydrocarbon plume met to agree upon sample locations and 
analytical methods to be used. This meeting occurred on 
June 19, 1990, The samples were gathered between June 27 auid 
August 31. Originally it was planned to sample six points 
and to split all samples between the interested parties. 
During the .sampling.effort conducted on June 27, hydrocarbon 
samples were successfully obtained and split between lEPA,. 
Shell, Clark, and Amoco -from the following wells: 

. * Clark Recovery Well .1, West Forest and Delmar; 
* Clark Recovery Well 2, East Cherry and Olive; 
* .B-16 , VM East Cherry St. residence) ; 
•* Shell Rand Avenue recovery system, Rand & Olive. 

Only lEPA received a sample at the following monitoring well 
where insufficient sample was obtained to split: 

* B-31 , West Birch (IMHIflBP residence) . 

Due to an error in a preliminary measurement by Shell 
personnel, one well was not sampled as planned on June 27 
because it was believed that no free phase product was 
present. • Subsequently this error was discovered and that 
well was sampled on .July 17 and split between lEPA, Shell, 
Clark and Amoco, That well was: 

TT.T.TWnrc 
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data^ was compared as well as the data doeximentatian 
submitted by each of the committee pariiiGipants. 

Shell submitted additional written comments (Attachment 13) 
saying that the chromatography results indicate the 
hydrocarbon from Clark recovery wells i and 2 and well B-IS 
is essentially the same hydrocarbon-i Each one of the 
samples contain a significant amount ofialkylate (a gasoline 
blending component) as shown in the mid-range of the traces 
(seven- and eight-carbon paraffinic isomers). The 
hydrocarbon from • Shell's. Rand Avenue; spill site/ Shell 
Tannery, well (EPA-7), and the ARca/Sinclair pipeline do not 
contain . the seven- and eight-carbon ; paraffinic isomers 
indicating the hydrocarbon from these wells does not match 
that found in Clark recovery wells i and' 2 and B-16-

T^e lead content and alkyl lead isomer ciistribution results 
showed that the hydrocarbon samples from Clark's recovery 
well's, B-16, and Shell's Tannery well '(EPA-7) contained a 
significant amount of lead with the major alkyl lead isomer 
found being tetraethyl lead (TEL). Shell's Rand' Avenue 
spill well and the. sample from the Sinclair/ARCO pipeline 
contained no• detectable lead compounds. 

ii 
Alkylate is. a gasoline 

blending component which is • produced by 'the acid-catalyzed, 
condensation of •three-carbon and four-carbon olefins with 
four-carbon paraffins to yield significant amounts of seven-
and eight-carbon branched paraffinic isomers. There are two 
alkylation processes used in the refilning industry t® 
manufacture this blending component. Each uses a different, 
acid in the catalyzing step. The acids used to catalyze the 
reaction are concentrated sulfuric acid (H2SQ4) or 
concentrated hydrofluoric acid (HF), The predominant isomers • 
produced are 2,2,4-.trimethylpentane '(224TKP), 2,3,4-: 
trimethylpentane (234TMP) and 2,3,3-trimethyIpentane. 
(233TMP). The major isomer is 224TMP. j 

There is a difference in the ratio of the 224THP to the sum . 
of the 2 3 4TMP + 23 3TMP which is dependent upon which acid is 
used in the catalyzing process. These ratios have been 
documented in "the following literature references. An . 
article by Cupit, Gwynn and jetriigan in Petro/Chem Engineer, 
December 19 61, Table 6 show the ratio to lie 0.98' for H2SO4 
alkylate and 2.14 for • HF alkylate- Another article by 
Vahlsing in Hydrocarbon Processing, September 1968, page 
24 6., Table 1 show the ratio to be 1,20 for. H2SO4 alkylate 
and 2.33 for HF alkylate. Langlen' and'; Pike in AICHE 
Journal, July 1972, page 702, Table 4 show that the ratio 
from nine experiments on H2SP4 alkylation varied from 0.75 
to 1.11. 
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PITBLIC TTATES SUPPLY WELLS 

As ̂ af the date of this report there is no conclusive 
evidence that the hydrocarbon plime under the northern 
portion of the. village of Hartford has affected the public 
vater supply wells. These wells are located on the vest 
side of the village ,along Old Saint Louis Road and south of 
Hawthorne. The village routinely sends samples from the 
public water supply to a comaercial laboratory for analysis. 
On Februa^^ 23, 1-990 they,did this and the commercial lab 
reported finding Benzene, Ethylbenzene, Toluene euid 
Xylenes (BETX) in samples from supply wells 3 and 4, 
Resamples by the lEPA did not confirm those . results 
(Attachment 14). 

On the other hand, the Hartford public water supply wells 
have had reoccurring findings of para-dichlorobenzene and. 
mondT-chlorobenzene at very low levels. , The ..first samples 
tested for these were taken in 1986 and showed 14 ppb. (parts 
per, billion) ,. of. . mono-chloroberrzene and 4 ppb of, para-
dichlorobenzene., Follow-up monitoring has been conducted on 
a quairterly basis. . The contaminants hava.. persisted oh' a 
marginal basis in PWS well #4 and appear intermittent in PWS 
well .,. #3. • 

NICOR is' a service 
company that cleans, out barges which transport various 
materials on the, Mississippi River. Chlorinated solvents 
are frequently handled by the facility. NICOR is regulated 
under RCRA (Resource Conservation and Recovery Act) 
hazardous waste reflations. Waste samples collected by the 
lEPA at. NICOR indicate that mono-chlorobenzane is a. 
constituent of NICOR's waste. The lERA did not-analyze the 
samples for paradichlorobenzene. Attachment 15 contains the 
lEPA's sampling results. . " 

Another potential source for the chlorobenzene and 
paradichlorobenzene constituents is an old city landfill 
which the Mathes report in 1978 identified as being located 
between Route 3 and the Mississippi River east.of Hartford. 
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